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What 
do you 
expect 


The answer is. of course, not to 
think of a Valve Tester when you 
can have so much more. Here is a 
precision measuring instrument that 
will not only give a quick good bad 
verdict on any receiving valve, 
«mall transmitting valves. thyra- 
trons, ete but will also provide the 
electronic engineer and designer with 
accurate facts about any valve 


under working conditions. 
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polarised 
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max'mum operating load 
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are no internal electr 

deteriorate or brea down and 
misleading readings Thus no exper 
periodical replacements are required 
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‘CINTEL’ 
UNIVERSAL VALVE TESTER 


luce a family 


This instrument will proe 
Anode Current/ Anode Voltage 

curve on a cathode-ray tube screen and 
is suitable for testing any receiving type 
valve d calibrated oraticule enables 


be 


direct COMparise n to made with valve 


manufacturers’ published curves and the 


optimum operating conditions for a valve 


in anv circuit are easily obtained. 


CINEMA-TELEVISION LIMITED 


Compar ww n the J. Arthur Rank Organisat 


WORSLEY BRIDGE ROAD - LONDON : §S E 26 
Telephor Hither Green 460 
SALES AND SER\ ING AGENTS 


H Hawnt & ¢ Led., Atkins, Roberts & Whiteford Ltd 


$9, Moor St., Birmingham, 4 100, Torrisdale Street, Glasgow, 5.2 
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DOUBLE TETRODE 


The new Mullard double-tetrode, QQV06-40, is 
designed for wide-band operation as an R.F. 
Amplifier, Modulator, or Frequency Doubler 
and Tripler. 
An improved version of the American 829B, 
the QQV06-40 has the outstanding advantage 
of very small output capacitances which permit 
its use at frequencies up to 500 Mc/s. In 
addition, the comparatively low inter-electrode 
inductance of this valve, obtained by the use of 
Series Parallei ‘ , , “or 
126 63V a common box screen grid, enables it to operate at V.H.F. with 
0.9 LBA a higher stability than has yet been attained by valves 
CAPACITANCES mohpeapis ™ 
Sesh nentiai When used in tuned-anode, tuned-grid transmitters, the stability 
Cyi-att ; 10.8 uuF of this double-tetrode is increased even further by the use of 
Ca-ail - 3.2 uuF interne! neutralizing condensers. 
Core! - $0.08 wuF Other important design features are:— 
Two sections in 1. Direct and short connections between pins and 
push-pull electrodes, causing lower inductance and resistance. 
Cout : 2.1 uuF No insulating parts (mica or ceramics) between anodes, 
se ? 6.7 uuF resulting in lower losses at V.H.F. 


LIMITING VALUES 3. Screened micas, preventing possible losses due to 


V. max. - 
Ps - 


contaminated mica. 
Brief technical information on the QQV06-40 is given here. 
cr Full information on this and other valves in the Mullard range 
~ will be supplied on request to the address below. 
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MULLARD LTD - COMMUNICATIONS AND INDUSTRIAL VALVE DEPARTMENT 
CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON - WC2 
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The finest range of Reproducing 
and Recording Equipment 


SPECIALISTS 


Phe BSH S-SPEED GRAMOPHONEU 
with High Fidelity Lightweight Crystal Head 


3 
é 
— 3-Speed RECORD PLAYER. Type PD/GU4 

' £19.5.6 casn, or es 


deposi and 12 mon bly 
paymens 0 28 | 


BSKR 3-SPEED 


FG.8B.6 casu. o: 
£1.9.0 


12 monthly payments of 11 6 


epost an 


BSR De Luxe Gramophone “—. 


£5. 0.0 casn, o 
deposit and 12 monthly 
pl. of 76 
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“COLLARO AC 3514 
GRAMOPHONE UNITS 


Offer of 
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£1. as 


on attractive terms 


NIT. Type GU4 


FO.ADAT casH. or 
Deposit 
12 monthly payments of 16 - 


and 


£2.10.0 
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BSR 2- — GRAMOPHONE UNIT. Type MU10 
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F 3.18.7 casn | 
or €1 deposit and 


12 monthly payments o &- 
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BSR 2-Pole 

INDUCTION MOTOR. 

Type SR2 e 
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2m v. 30 ¢ 
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introducing the BURGOWNE— 


Series of Magnetic Recording Heads 


| FOR SUPERIOR PERFORMANCE AT LOWER COST ! 
® Totally « sed with Tape Guide * Wide Frequency Range 
® Halt Track Wider pee ony le 


MAIL ORDER su PPPPLY. The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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The M-O-8 -QUALIT)Y GRA. VD". a MPLIFIER 


Frequency _ rsp 0.5db Treble boo 


A T-VALVE PUSH-PULL ° 
AMPLIFIER EXPRESSLY = a 6 Nesstive feed tech 
ESIGNED ior ne CONNOISSEUR Wag 34 1B 4 mum power output, @ 3, 7.5, and 15 ohm output 
wm th ‘ e 


Negligible phase shaft 


t 
10w., type B, l4w 

ie y Neg. feed back loop incorporate 
High gain input output transformer, p.p. outpr 


: w eg npt stage, phase inverter and drive 
Ss uppl ied wi mprtehensive illustrated Low gain input 5 


nstruction manual . boost cut @ For A.C. mains 


8 Watt Output | ~ 5 oo £9, 19. 6 =: anes 12 Watt Output 168 ern oy £11.5.0: 


WHARFEDALE , b GOODMANS 


RECOMMENDED SPEAKERS 
for the ‘QUALITY GRAND’ 
series of AMPLIFIERS 


£10 5 6 £2 5 6 
“ts 12 6 #212 € 


~~ we 


B31 -2-10 


STENTORIAN 


chad achach shad 
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#715 0 £2 5 0 126 


W.0.S.-the headquarters for MAGNETIC RECORDING accessories and equipment | M.O.S AMPLIFIER A2 


es = ane The M.O.S &- 
LANE” MAGNETIC RECORDING 
FAPE TABLE RECORD PLAYBACK AMPLIFIER Type A4 


Designed for use with high impedance record playback heads this 
amplifier solves the circuitry problems of the home constructor 
In the ** Record”’ position the amplifier has provision for microphone 
and gramophone inputs. A mixer circuit allows fading and 
balancing between these two inputs during recording if so desired 
A radio feeder may be used in place of the gramophone In the 
‘Record’ position provision is also made for monitoring on 
headphones the material being recorded The use of headphones 
eliminates feedback problems usually associated with speaker nstruction manual S/- 
monitoring 12 monthly payments < 
In the “* Playback" position the circuit is re-arranged to form a 
stable very high gain amplifier. Pre-set equaliser circuits afe 
included with a certain amount of further tonal adjustment given 
by a variable tone control. The use of a low hum, low noise pentode 
Capstas in the first stage gives a very good signa! to noise ratio on playback 
i Che microphone circuit is terminated in an impedance satisfactory 
for most crystal microphones. the Acos MIC 22-2 being particularly 
recommended. The playback pre-amplifier stage uses an EFP37/ 
OMS58B) giving extremely high signal to noise ratio, complete 
treedom trom microphony and negligible hum 


FEATURES 
1. Two input circuits on 5. High Signal to Notse ratio 
| 6. | ie res £610 Record 6. Pre-set equaliser circuit 
ee Mixing between inputs 7. Par t equalise 
pa j t variable equaliser cir- » » 
£1 3. Microphone, Gramophone cuit Pt | LIN 
LANE OSCILLATOR UNIT or Radio inputs Sufficient output to modulate MULTI-RANGE TEST SET 
all chassis and provid! 4. Recording monitor all types of tape Series * 100 
As with all M.O.S. kits, a comprehensive manual gives the fullest , . 
details, and the kit itself is complete including pre-drilled chassis £11 1 0 mee a ee ond 13 memtht 
right down to nuts, bolts, solder tags, and solder 


mmended Loudspeaker / 
43 Amplifier, 0” PLM 
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The universal conten set SENSITIVITY 


40,00 hine per volt. Btro 

“ae : Ls v me metal caw 
Kit COMPLETE with iastruction manual G m 19 - 6 with carrying handle—complete with lead 
with detachable bulidog clips and teat proste 


INSTRUCTION MANUAL ONLY 39 Sige Yin. by Séit 

HIRE PURCHASE AC, DO Voits 
KIT AS ABOVE Deposit £2 0.0 3, DU Micronange: 160 Micreampe 10 Vor 
and 12 monthly payments o 138 Resistance ranges 01 Meg. (13,500 ohm 


EI-Fi MICROPHONES ; COMPLETE “LANE” TAPE TABLE, OSCILLATOR UNIT 
u AND A‘ RECORD PLAYBACK AMPLIFIER 


can £25.19.6 


or Deposit £6.19.6 and 12 monthly payments oi 35 - 


7® MALL ORDER SUPPLY, The RADIO CENTRE 
"ese" Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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ULTRA GEN GOOD SOUND AND GOOD VISION 
No. 3 


curves illustrated 


' anne . Response tainable on TV sound, but only 


be look & y using an expensive high fidelity reproducer such 
O 1OOK t " ‘ 
t hict make ex . > 
B wien & ge Rad response showing Une attenuation of 
ensure 4 } a . " 
—— : that when the radio LF. amplifier 
pe with QK<1. Such a response 


lifeless compared with that 


und response for good tonal 
Curve 4. Radio response obtained by using the Ultra 
neutralize el ipled I.F. amplifier. Note the 
lose matct tween urve and that of the 


- 


yn reception 
are taken, suct 
Iitra have solved 
by the use of 

o LF. amplif 
Wireless World 
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RELATIVE RESPONSE 


v v 
100 * 


AUDIO FREQUENCY 


ULTRA ELECTRIC LIMITED - WESTERN AVENUE - ACTON - W.3 


Good music deserres 


FIDELITY in recording and 


in reproduction 
A 


The new HYDE 


foot operated 


WIRE STRIPPER 


These two machines will, between them, 
trip with speed and accuracy practically all 
types of Insulated Wires and Cables from 
Small Wires and Flexes up to Cables of ¢ 
jiameter. HYDE Stripping Machines are 
utting the costs and speeding the production 
»! many world famous manufacturers 
SEND SAMPLES OF WIRES AND 

RAMS A Mode CABLES USED, FOR FULL REPORT 
424.128 


Electr . .. and the 
. BENCH MODEL 


GRAM PAN REPRODUCERS LTD 
? HANWORTH TRADING ESTATE, FELTHAM, MIDDX 
Telephone Wythenshawe 2850 


J.B. HYDE & CO. LTD., Wythenshawe, Manchester 


me: Feitham 26 Telegrams : Reamp, Felther 
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Outstanding in its class... 


ae 


TYPICAL RESPONSE CURVE 


| AUDIO AMPLIFIER TYPE 243 


INTO ISOHM RESISTANCE 
| 4 ! } 


DECIBELS 


TONE CONTROL ZERO 


' i ‘ i ' 
$0 100 200 $00 1000 2000 $000 i0000 20P00 SQp00 1IO0G900 
FREQUENCY CPS 


The METROVICK audio amplifier 


[he type 243 amplifier is designed for use with high grade public TYPE 243 


address systems, for the connoisseur of quality and for industrial ap- 


+ 
| 

| 
| 
' 


plications where faithful response over the audio range from 30 to 15,000 
cycles is required. This Metrovick instrument is outstanding in its class 
and provides an output of 20 watts. 


SPECIFICATION 
Response; * 1 db from 30 to 15,00 


Supply : 200/2¢0V 50 c/s single-phase ; consumption approx- tone control. 
imately 170 VA for full output Controls: These are recessed to avoid damage and 


Input: Gramophone not exceeding 0.2V for full output. illuminated when in 

Microphone not exceeding 0.02V for full output. The two 
cuits can be miked as required. 

Impedance: 7 ohms, 15 ohms and 45 ohms, 

Output: watts with negligible distortion. 


Ope ration, 
Dimensions: 184° « 8+ * rot 
Weight : éolb. net 

Finish : The instrument is housed in an attractive stcel case, 
stove enamelled in cream or blue as desired. 


A leather carry- 
ing handle is fitted 7 


Tone Control: Continuously variable 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, TRAFFORD PARK, MANCHESTER, 17 


Member of the A.E1. gr up of 


METROVICK Applying Electronics to Industry 


RB/rot 
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SPECIAL OFFER 


CONTINUITY METER 
Dua’ scale 0-500 ohm: and 
100 200,000 ohms Moving Coil operated from 4) vo.t interna 


battery Size 6 «3 x 4) Original price 100 OUR 
PRICE BRAND NEW (440 


RECORD CHANGERS : RCSOO with 


p either crys 


Te, 
‘ 


eoacece 


MOVING COIL METERS (Brand New) 
A pane ce. 2° scale 


pa 
pa 


, An . € 
VCRP? CR. TUBES 
45 
Bri cR TUBE 
25 
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RECEIVER TYPE 25 
ern4367™ 


GEAMANIUM CRYSTAL DIODES 
j Ag 46 
METAL RECTIFIERS 
6 : 4 wy 
400 v A 47 
4 Pe Ty Ew ) 40 
STCARM.2 as v x 
RISiS 1F STRIP a 
‘ 2 ed loa] 
ah) 
qua 
45 
RECEIVER R.1355 A 


VR92 y Bis, carriage ? 


HENRY’S 
5 HARROW ROAD, LONDON W.2 


PADdington 1008/9 and 0401 


rthy characterist 


BRIERLEY DIAMOND MICROARMATURE PICK-UP 


we believe 
thar 


s high enc 


y any reasor 


types JB PAID (78 
ha Tax, £212 
neg Transformer 


JBTA #15. 
Full details sent on request 

J. H. BRIERLEY (Gramophones and Recordings) LTD 

KIRK BY TRADING ESTATE LIVERPOOL 


D< BB. Ltd. 


Suppliers of Specialized Equipment 
for 
SCHOOLS (B.B.C. Approved) 
HOSPITALS 
HOTELS, ETC. 


Write for details 


Amplifiers, Radio-amplifier Units 
Loudspeakers, Pillowphones 
Control Units, etc. 


Contractors to :- 
Local Government and Educational Authorities, 
Hospital Boards, Government Depts., etc. 


Main Scottish Agent 


CAITHNESS BROS., KIRKCALDY. 


e! DYSART 54 


Head Office and Works 


HOCKERILL WORKS, BISHOP’S STORTFORD, 
HERTS. 


Tel. Bishop's Stortford 1394 


Wirecess Worip 


Wi C ; (, nouncemenl. . . 


DUREX ABRASIVES LTD. wish to announce 
that as from June [4th, 1951, the name of the 
Company has been changed, and is now the 
MINNESOTA MINING & MANUFACTURING 
COMPANY LTD. Identification will be as 
betore, except that the words ** Scotch Boy’ 
will be used instead of * Durex’ as a prefix to 
the name of the material, e.g., “ Scotch Boy” 
Magnetic Recording Tape instead of ** Durex” 
Magnetic Recording Tape. 


Existing high standards in the quality of the 
products 


will be maintained, the change is in 
name only. 


‘SCOTCH BOY 


Mop henery 


ANOTHER 3M ) PRODUC! 


Manufactured by :— 


MINNESOTA MINING & MANUFACTURING COMPANY LTD 
167, STRAND -~- LONDON - W.C.2 . AND SLOUGH 


@ AMPLIFIERS & RECORD PLAYERS 


S BAKERS ‘SELHURST’ RADIO 


Wie 
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MAGNETIC TAPE RECORDER DECK 


—for easiest operation and truest reproduction! 


Robust mechanical construction keeps the 
unit vibration-free Entre 
“wow” and “flutter”. No 
hum. Choice of two or three heads. 

tracks—side by side. Three 
Tape speeds: 33" and 7}" per 
Playing time 60 mins. per track at 
37° per second ; 30 mins. per track at 74° 
per second. Rewind time: 1} 


absence ol 
background 
Two 
recording 
motors 
second 


minutes. 


Price £36 RETAIL 


Trade Enquiries Invited 
' 
Write today for full details and trade terms. 


RUDMAN., DARLINGTON & CO. LTD. 


Clyde Works, Litchfield Road, Wednesfield, Staffs. 


oma RADIO aus 


PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 


NEW “HIGH FLUX” 1951 MODELS 


HIGH FIDELITY 
SPEAKERS 


The World Famous 
12° Triple Cone 


12° Single Cone 
Model 


18 * Duplex” 


Write for illustrated list 
and technical details of 
SPEAKERS, TUNERS 


cult oun, Dingwall Road, Croydon 


more CROydon 21271 2 


Me 


TO CHANGE TAPE 
LIFT THROUGH SLOT 
—what could be 
simpler ? 


SENSITIVE PANEL, 
MOUNTING METERS 


25° 34° _¥ 


25uA 10uA 10uA 
to to to 


SOA 5S0A SOA 
(Prices on application.) 


5.50 type microammeters are stocked by M.R. 
Supplies Ltd. at New Oxford Street, W.C.| 


All sizes available with MIRROR SCALE 
Ist. Grade Accuracy. 


BRITISH PHYSICAD)| LABORATORIES 


HOUSEBOAT WORKS |RADLETT - HERTS 
Telephone RADLETT 5614-54 


Wiretess Worip 


-Constant output - 


& TOW ver tae i -y ae ~~ Pet SS ee , ~*~ 
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The specially designed resistance capacity circuit of the 
Ediswan Low Frequency Oscillator type R666 ensures constant output 
and good waveform even with frequencies as low as 1°4 c.p.s. 

For testing, calibration, amplifier set-up and in all cases where a dependable 
low frequency standard is required this instrument is ideal. 
Supplied in unit form for standard rack mounting. Special stands 
for bench use (as illustrated) are available. 


PRICE 
.0 Stands (Per Set €1.1.9 


EDISWAN 


THE EDISON SWAN ELECTRIC CO., LTD., 155 Charing Cross Road, London, W.C.2 


Oscillator 


Member of the A.E.1. Group of Companies 


E) 


Government Surplus—Delivery from Stock 


(PHILCO i. SETS) F oS 


BSTANDARD 


— UNIVERSAL MAINS — MULTI-RANGE METER 


- 


£ 
t 
184 = ALL-WAVE TABLE mooEL, 
115 = SARGE TABLE Monel, 


110 = meoium TABLE MODEL 


- ‘ . bs Substandard 


¥, iy 


te These meters are made with the 


ereatesi car. act 

PHOTO ELEC- 
~ TRIG §=— CELLS 
Type Cvi43 


RECTIFIER UNITS have been supplied for a number of years to the leading 


laboratories at home and abroad. 


ELECTRONIC INSTRUMENTS LTD 


17, PARADISE ROAD RICHMOND SURREY - ENGLAND 


) 


\ vs ‘ ) 
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A Fine Opportunity! 


New INERT CELL TRANSMITTING AND These 
ACCUMULATORS 8.P. VALVES 


t ! wy 


UNISELECTOR SWITCHES 
: Bafflettes 


GOOD NEW or USED 
EQUIPMENT 


AR8S8s 
D.B. ‘SCOPES 
METERS 
and all kinds of 
TEST GEAR, 
CONVERTERS, ETC. , 


23, LISLE ST. (G&Rrord 2969) LONDON, W.C.2 


Closed Thurs. 1 p.m. Open ail day Sat. and weekdays 9 a.m.—‘s p.m 


Richard Allan Radio Ltd., 


The NEW 
“BONNIE” 
39 6 


than ANY 


are fitted with 


LARGER 


Loudspeakers 


similarly priced extension loudspeakers! 


Obtainable from ali Good Radio Dealers 


Bafflette House, 
Batley, Yorkshire 


WrRe.ess W 


VANNING BRITAIN’S RADAR DEFENCES 


There’s 
a place for 


At Royal Air Force radar and 
other units manned by part-time 
volunteers throughout Britain, 
men and women work side by 
side in an atmosphere of high 
efficiency and good fellowship. 
If you would like your spare 
time to take on a new and pur- 
poseful interest there’s a place for you the gigantic task of making Britain’s 
among them. You will gain new skills air defences strong. You can get full 
and new friends —and be helping in particulars by posting the coupon now. 


A A SS KS = A Se Ke A eS A a a a a 
TO: ROYAL AIR FORCE (W.D. 70), VICTORY HOUS!I LONDON, W. 


Please send particulars of part-time service with the R.A.] Ipplicants from British Isles only) 
ADDRESS 
If ex-R_A.F. or ex-W. AATF 


* IF YOU ARE BETWEEN 14 AND 17 — AND KEEN — JOIN THE A.T.C. ® 
( 
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*Isotn TE that ‘VIBRATION 
: Tay if through EQUIFLEX 


THE ALL-METAL SPRING MOUNTING 


@ EQUAL FLEXIBILITY 
iN ALL DIRECTIONS 


@ CAN BE LOADED IN ANY DIRECTION 
@ UNAFFECTED BY CLIMATIC CONDITIONS 
@ VARIOUS TYPES FROM 1-35 ibs PER UNIT 


@ VIBRATION IS BOTH DANGEROUS AND COSTLY 


Write for ¢ Catalogue and Price List to 


A.WELLS&CO.LTD. 


STIRLING R° WALTHAMSTOW, LONDON €E.1I7. FOREIGN PATENTS GRANTED 


oe or 


FRACTIONAL H.P. MOTOR UNITs “OR H/GH SPEED PRECISION SOLDERING 


FOR satin j damper ‘ uf 
7 ere “ 


reneva 


> 


‘ci ‘ ity i * 4 iu rotating at ‘] 
automa ent ir feed “or ating ind fher tal 
purr rhe mal ¢ min fed di pilav vibrateur Z 
ule ‘ vifat ] wpirator ef pf at? ¢ 
so 
THE DRAYTON RQ. iy a — ee 
miniature capacitor iaduction 5 \ - 


type motor with a current con 
sumption at 240 volts, $0 cycles 
of 0.09 amps pf. 0.9. It is 


re st oe Cad puens TRI- SOL 


2.700 ¢ 


inter 


noes Pt a Activated 
rey Ah ous of jy" -RESIN- CORED SOLDER 


iMtermitiont runnir 
oF reverse 

flux fe 
lesigned corr 
rie 'm tap 


AQR GEARED for 

or tmtermiltent§ rur 
reverung at speeds f 644/50 
mitts ‘per rev. t 

min, with t 


amo 


t 
miehien we tom ™ 4 *~ THE DU BOIS CO. LTD., 15 BRITANNIA 8T., 
Send for List No. N. 302 meds KING'S CROSS, LONDON, W.C.1 TERminus 6624 


Dwaytes Regulator A lostrument Co d., West Drayton Middlesex, 


Wrrecess Wor 


; 7 remy Ps 

“(the impress 
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uality.... 


Without the ageless art of Ceramics, the 
present-day skills of radio and television would 
not function, the electronic age of tomorrow 
be stillborn. For the technocracy of the future 
must still rely on Low Loss Ceramics, die made 


to fine limits, for insulation incontestable. 


An impress of Quality, by which the products 


of Taylor Tunnicliff will always be recognised 


Taylor Tunnicliff & Co Ltd. 


Head Office EASTWOOD - HANLEY - STAFFS 


Telephone : Stoke-on-Trent 5272-4 
London Office: 125 HIGH HOLBORN W.C.1 Telephone :HOLborn 1951/2 
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T.V. STRIPS 
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\ ‘ prod 
r i | ta f thee 
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ILLUSTRATED CATALOGLE 


WEYMOUTH RADIO MFG. CO, LTD., 
| CRESCENT STREET, WEYMOUTH. 


CS HOME STUDY 
backs radio experience with 
sound technical knowledge 


" alifying ’ t is inv , to 
‘ a ‘ hem elves for t his field set 
ra ad 4, if necessary, televisior de the! wing 
Complete Radio Engineering Radio Service Engineers Radio 
Service and Sales Advanced Short-Wave Radio Elementary 


BRIEF SPECIFICATION Electronics, Radar and Radio . Television Technology 


as . : r P.M.G. Certificates for 
. . Wireless Operators City and Guilds Telecommunications 
Wireless Operators and Wireless Mechanics, R.A.F 
4 e@ above Examinations should 


a 


et which fully describes 

plete study of Radio 

epartment will also give 

a the and neans of inst 

GENEROUS DISCOUNT GRANTED TO ALL MEMBERS OF 
H.M. FORCES 


Prlernalionale 
CORRESPONDENCE SCHOOLS 


ANTIFERENCE LIMITED - 67 OM STREET - LONDON W.! Dept. W.L.30, International Buildings, Kingsway, London, W.C.2 


HIVA 


Miniature and Subminiature WP * 
Vaives 


Electrometer Valves and Cold / 
Cathode Tubes, Telephone Switch- :° 
board Lamps—are used by the world’s 


leading manufacturers. 


CREENHILL” CRESCENT: Hamnow=on The -hitLs 
Telephone: HARrew 2658. - * 3 LV , 
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FOR EXAMPLE THE GENERAL PUR 
POSE COMMUNICATION RECEIVER BRT.400 is built to 
t ttl t exacting requirements of commercial service in all parts of the 


telegraphy service and quality reception for re-broadcast 


RADIO COMMUNICATION 
EQUIPMENT 


JANUARY 


1952 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND MAGNET HOUSE, KINGSWAY, LONDON 


MARCONI 


FOR SPAIN 


Fn 


ver prickly pear, pad y,field 


ee F ¥ 
4 


and pasture—across all the 


trackless wastes of the world... 


“ 


MARCONI commMuUNICATION SYSTEMS 


SURVEYED - PLANNED: INSTALLED: MAINTAINED 


MARCONI'S WIRELESS TELEGRAPH co LTo MARCONI HOUSE, CHELMSFORD, ESSEX 
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Ww e wish all our Customers 
A HAPPY NEW YEAR 
For 19352 


34 ‘ 
' 
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ns 
7 ay 


SEVERAL MILLIONS OF 
RECEIVING AND TRANSMITTING TUBES LEFT THIS 
WAREHOUSE FOR THE FOLLOWING COUNTRIES 


ARGENTINA, AUSTRALIA, BELGIUM, ITALY, KENYA, LUXEMBOURG, 


BRAZIL, BURMA, CANADA MALAYA NEW ZEALAND, 
CEYLON. CYPRUS. DENMARK NORWAY PAKISTAN, PORTUGAL, 


SIAM SPA.N SWEDEN 
EGYPT, FINLAND, FRANCE, FRENCH SWITZERLAND, SOUTH AFRICA, 


INDO-CHINA. GIBRALTAR, GREECE, TURKEY, U.S.A URUGUAY 
HOLLAND, (INDiA, IRAN, ISRAEL, YUGOSLAVIA 


Over 500 Types in Stock 


L.8T ON APPL: CATION 


yanoy HALL ELECTRIC LTD yu 


89, CHARLOTTE ST. LONDON WI. 


A reliable 7 
Supply 


That is something that all amateur radio enthusiasts 
are looking for. In a voltage-doubler circuit the 
H.T.43 from an A.C. input of 215 volts AG 
delivers 600 volts D.C. at 120mA with 2 16mFd 
cendensers. Its small size allows a considerable 
aving Of space on the chassis, and two brackets 
H.T. 43 © Retail Price 32 are supplied for mounting 


METAL 


VESTALITE RECTIFIERS 


ain ’ 29 
Wa wort d nfain f of 


eae rectifiers and *“* Westector 
DEPT. w.W. | 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, York Way. King’s Cross, London, N.1 


CITY SALE 
& EXCHANGE Ltd. 


93-94 FLEET STREET 


LONDON, E.C.4 (Ludgate Circus) Phone CEN 9391 fit an 


Cu the following from stock: ; re 
eak TL I2amol idpre-amp £37 = , a 
nd pre-amp 0 0 COILPACK NA fe . 


—for easy assembly 


ind whistie-free 
slayer eception. Nocom- 
eed motor ficated wiring 
i - circuits ust five 
with | mple connections 
R for the OSMOR pre 
Up with a ig po pea 
’ be installed and 
£10 ° you're all set for 
i changer Il. 16. l - ahr Meats aoe aa oe 
M mmies nd Clear A 
Plessey 5 G aut gram unit £23 13 0 . ypes available f 
rc A battery and mains 


Any f the abovw ver 4/10 «s volve, wpplied by mstol. 


with full nstru 
” Tes + ~01' pack ond a 
ments—25 Jepow't ond the balance over !2 months . e fons and 


: S " adie Componenrs diagrams 
mciove your deposit when ordering o write or furthe 


—— QSMOR RADIO PRODUCTS LTD. (Dept. W.26) 
YOUR PRE" ENT EQU.PMENT TAKEN IN PART EXCHANGE BRIDGE VIEW WORKS BOROUGH WILE, CROYOON .URREY 
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DEPTH 
PERSPECTIVE. . 


ie ability of a reproducer in separating the 
instruments of an orchestra is dependant amons 
other factors upon the area ‘rom which the sound 
appears to emanate. Many experimenters wil: 
have found that a larger area appears to improve 
orchestra] analysis but that it detracts from the 
realism of solo instruments and the human voice 
n the Corner Ribbon Loudspeaker, the sound 
source is small and forward, but it radiates < 
proportion of sounds in nearly all directions, 
ncluding upwards and to the rear. The sound 
pattern reproduced from solo instruments is very 


similar to that obtained in nature and it is propably the only loudspeaker 
which can be used in direct comparison laboratory tests to give a complete 


illusion of most instruments to a critical audience. 


With an orchestra, the larger microphone distances influence the acoustics 
of the recording so that the apparent sound source in the .oudspeaker 
recedes. Reflections from the back radiation add to the area of sound 
so that it now appears to emanate from an opening of eight to ten square 


feet 


The above is just one of the reasons why the Corner Ribbon Loudspeaker 


gives an analysis of sound in natural perspective. 


it is umportant to remember that a 
good loudspeaker will give you 
music, noise and distortion, all faith- 
fully reproduced. The QUAD 
amplifier used with a good loud- 
speaker will give you the closest 
approach to the original sound. 


THE Q.U.A.D. AMPLIFIER 3 
in two units as illustrated £ 5 


THE 
CORNER RIBBON 
LOUDSPEAKER 


£83 


ontrolied sale 


A booklet describing the de- 
velopment of this loudspeoker 
s available on request. 
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WILLIAMSON are 
All components B. 
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an additional twe 


the same chassis 


terminating in 


10 (0 
harge of five shillings is made for the com 
P ructions if 4 separately to the kit 
t s amount will be refunded acainst pc 
Cy . ase t mum v e of Three pounds. 
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25 HIGH HOLBORN, LONDON, W.C11 


Send sa pence in 
stomps for @ 


Cat 
giving detoils of 
meny of our 

stock 


logue 
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HOLBORN 62)! 


Ofer trom stock the fo 
wu lime 


diate despe rh 
MAING GEARED BOTO.S 
‘ #4176 
moTOoRS 


MINIATURE MOTORS 


< « 
ROTARY CONVERTORS 


cone )OOMPRESSORS 


#917 
VOLTA on CHAM ING TRANSFORMERS 
" 


a4 10 . 


“ he 28176 
SANGAMO TIME SWITCHES 
“ . 


aot 
eu ’ ~ 
SHORT INTERVAL PROCESS TIMERS 
hw 
+ 
GPRING DRIVEN TIMERS 


THERMOSTATS .s 
i 46 
‘a 45 
MIOH DUTY RECTIFIER UNITS 8 TX 
My . . . A 
fan 

er Png 
MICKRO.AMMETERS 
Pa) 


owt 


M.R. SUPPLIES Ltd., 68 Now 


—M.R. SUPPLIES Ltd— 


A (ford S‘reet, London, W.C.1 


otherwise pertect) material. Al! prices 


aC pO Lito WP « «. 4 


HOOVER SHADED POLE INDUCTION 


SANGAM( 


PLEASE NOTE 


AMMETERS 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 


Wave windinz machines for sing'e or mu'tip'e coils of | 16" to 


wide for power drive 


SOLE AGENTS ABROAD 
K. G. Khosta & Co.. 722 India 
Etabies Octave Houart, 14 Quai de | industrie, Sclessin-iez-Liege 
Heftye & Frogg. Oslo. Norway Storgaten, 15. 
RR. H. Cunningham P.T.Y. Led 
Victoria Australia 


ETA TOOL 


LEICESTER) LTO 
WELFORD ROAD, 
Phone—S ‘84 


Schoo, Lane, New Deth 


52 Stanhope Street 


CO 


LEICESTER 


Maivern, 


29a, 
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The book. .....you™ 


Over 250 pages of technicai / circuit information are contained in the new 


Osram Valve Manual. Radio engineers and enthusiasts everywhere are finding 


it of constant assistance for reference. 


MAKE SURE QF YOUR COPY — SEE YOUR RADIO DEALER NOW! 
sims, among other things, technica 


receiving valve , G.E.C. cathode ray tube s photo é ‘ / plus ninepence for 
, ,rp ; ; postage and packing 
ermanium crystals and all other G.E.C. electronic dee a os 
. if you send for it) 
well as comparative and replacement tables; typical valoe 


fale 


rowits etc. ek. 


GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


MANUFACTURERS OF LOUDSPEAKERS * CHOKES 
TRANSFORMERS + TELEVISION FOCUS, UNITS * ION TRAPS 


ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS BROAD LANE TOTTENHAM NES TEL: STAmford Hill 5606-8 


LUXURY INSTRUMENT 


It an economy price 


nit ” to ten 10 ? 
£59 17s. 6d Alterna 
node standa 4 


playing re is 
£64 17s.6d 


9 ATTEN acme 


THE LOWEST EVER : catont 
CAPACITANCE OR 217 130% 
ATTENUATION 73 06)1.5 
la) avven 


IMMEDIATE \ 1 9 mw ae 
DELIVERIES + twee eae 


SPECIAL /ST N AMA IPA 173) 
ARTICULATED CABLES S0WCE Me , 078 | 28 
C22 4 2 
TRANSRADIO LTD 197 | 
Cenmrman toe ‘“ ~~ Owl ener nt :] 
1284 CROMWELL ROAD LOMDON SH? be 21 
ENGLAND 


AMBASSADOR RADIO, PRINCESS WORKS, BRIGHOUSE, YORKS. 
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| N F WNDsor TESTGEAR 


SIGNAL 


LisT PRICE £22+16 


A newly designed A.C. mains 
operated R.F. Signa) Generator of 
improved performance and reli- 
ability. Wide range and accuracy 
make it an ideal instrument for 
modern Radio and Television work. 


MODEL 66A 


GES * MODULATION 
100-320 Ke:s. 3.2-10 Mc's. Interna! modulation, of good waveform, 
320-1000 Kce/s. 10-30 Mc/s. is provided at 400 c.p.s. modulating 
1000-3200 Kc's 30-80 Mc's. to a depth of approx. 30 per cent. 
* ACCURACY * OUTPUT 
Frequency calibration accuracy is within Moduiated or unmodulated R.F. output 
1 per cent up to 100 millivolts. Terminating unit 
x SCREENING provides two output levels and incor- 
All unwanted R.F. leakage is eliminated by porates an artificial aeria) 
scientifically designed double screening 


A comprehensive mutual conductance valve 
tester, suitable for most types of British, American 
and Continental receiving valves. Supplied with 
valve chart giving data for testing nearly 3,000 
different valves. For use on A.C. mains only 


TESTING FACILITIES 


* MUTUAL CONDUCTANCE. Two ranges : 
0-3 mA V and 0-15 mA V. 


* CATHODE LEAKAGE. Tests for Heater * ELEMENT SHORTS. Shor: circuits 


Cathode insulation up to 10 megohms, with between electrodes are clearly indicated 
heater at operating temperature. 


* EMISSION. Rectifiers and Diodes may be * GAS TEST. Press - button tes: shows 


tested for emission. abnormal positive or negative grid current. 


Please write for further details and information on other WINDSOR and TAYLOR products 


TAYLOR ELECTRICAL INSTRUMENTS LTD 


419-424 MONTROSE AVENUE, SLOUGH, BUCKS. Phone: SLOUGH 21381 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS : RADLETT : HERTS - Telephone: RADtett 5674-5-6 


To HAMS & DEALERS 


WE WANT TO BUY 


AMERICAN SURPLUS 
EQUIPMENT oF EVERY KIND 


FOR RADIO HAM SHACK— 
NEW YORK’'S LEADING DEALERS 


RECEIVERS TRANSMITTERS 
Test sets SIG GENS 
EVERYTHING ELECTRONIC 


We are interested in any quantity, from one upwards. 
"Phone us immediately, transter charge 


ALTHAM RADIO CO BRAZENNOSE ST 
MANCHESTER 2 Te: DEAnsgate 5387 


Dhe New 


filtach romatic 
Jelevision 
Lens 


MORE TO SEE! — MORE CAN SEE IT! 
Everyone gets a look in—and everyone sees more 
when you fit a Magnavista. Even the smallest sets give 
you BIG PICTURE enjoyment with this scientifically 
computed lens. You get daylight viewing too, and the 
filter inside the lens allows you to use a normal 
brilliance setting and avoids overworking the tube. 
There is a Magnavista mode! specially computed for 
every set—each one guaranteed for 12 months. 
PRICES 

There are over 18 different Magnavista models at 
prices ranging from £585 - upwards 


a product of 


METROPEX LTD 


4la DENMARK HILL, LONDON, S.E.5 


‘Frequentite’ is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is.a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I1!. Telegrams: Steatain, Stourport 


Let's forget the 
Loudspeaker and get 


on with the musie 


"EVITAVOX 


Klipschorn Reproducer 


(W 


HO wants to listen to a loudspeaker anyhow when 


there's Beethoven on the record? You can take 


the Klipschorn Reproducer for granted, almost ignore 
its presence in fact, and enjoy the music for a change 
No need to sit open-mouthed, simulating admiration for 
and 


shrieks customarily 


but 


the booms, tizzes, tinkles 


inseparable from ‘* high fidelity 


hall 


sounds as close to the original as is possible today and 


reproduction 


never heard in the concert this instrument 


will continue to set the standard for a long while so far 
afford £145 for 


loudspeaker it's quite a good investment: you 


as we can see If you can a 


can spend a lot more money over a period of 


years and still not be satisfied 


VITAVOX LIMITED WESTMORLAND ROAD -. LONDON N.W.9. 


Te: : COLindale 8671 


Grams : Vitavox, Hyde, London 
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POWER UNIT S441B) With separate 
HT and LT ewelled 
appearance and r size (14 in. x 74 x 7 
m y smoothed, |2 v at 
ORIGINAL 


xcellent 


ndividually controlled 


ghts 
n.) these deliver 
3A. AC and 5 v. OC 
ARTONS. Only 65.- 


trar rmers ndicator attractive 


50 cps n 
Ov. at 40 mA 
ONLY 17/6 

sparent .unspillable 
ex-58 set) with built-in 
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designed 


VIBRATOR UNIT 2! 

smoothed DOC output 

BRAND NEW ACCUMULATORS 9+ 
mses JAH 2v.66;20 AH. 2 

hydrometers 15S - 

POWER UNIT $532 
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Diastie 
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> CRYSTALS are widely used to control 


frequency but whether or not you use crystal 
standardised equipment you still want to measure 
frequency, sometimes to only 5%, accuracy, some- 
times to one part in ten million. Marconi frequency 
measuring equipment covers these extremes and a 
wide range of frequencies up to the microwave 
region, and is found all over the world where 


frequency is important. 


MARCONI instruments 


MARCONI INSTRUMENTS LTD -: ST ALBANS - HERTS <- Telephone: St. Albans 6161/7 


Midland Office: 19 The Parade. Leamington Spa Northern Office: 30 Albion Street, Hull, 


Export Office: Marccni House, Strand, London, W.C.2 


UNITED INSULATOR 


TELEPHONE ELMBRIDGE 


OAKCROFT RD TOLWORTH 


Wirecess Worn 


SURBITON - SURREY 
CABLES: CALAMEL, SURBITON 


-lowards _perfection- 


Britain's finest range of 


TUNER 


LEI 2 Two RF 


7 T r , ‘ 
UNITS 
naximum quality from loca 
areas where r 


eception is more 


greater selectivity than the LEI2 
DT.4. The mos 


1. TRF 
vity Position 2. Superhet, 
wide band 


vity Position 3. S$ 


Superhet 
num selectivity 
a compromise, but 
1s (1) more genera! recep 


sterodyne sensitivity and 


Leofiet wit Jet $s pieose write 


THE LOWTHER MANUFACTURING (0. 
Lowther whoa St etary el 
Kent. RAV. 5225 


ARTHURS HAVE IT! 


LARGE STOCKS OF NEW VALVES 


TEST METERS IN STOCK 


“AVO.” “TAYLOR” TEST METERS AND SIGNAL 
GENERATORS 

Leak Point One Amplifiers 

Leak Preamplifiers 

Leak Tuning Unit 

Chepman Tuning Units 

Crystal and Moving Coi! Microphones 

Decca Replacement Heads and Pickups 

Goodman's Axiom 150 Soeakers 

Partridge Output 


Transformers 
Williamson Amplifiers 


Cossor Double Beam Oscilloscope | a 
LATEST VALVE MANUALS 
OSRAM & BRIMAR No. 4. 5 - each. 
TELEVISION SETS. WIRE AND TAPE RECORDERS 
ALWAYS IN STOCK 


Goods offered subject to price alterations and being unsold 


est 
org 


peoes’ ARTHUR GRAY. LTD first 


OUR ONLY ADDRESS : Gray House, 
150-152 Charinz wees Road, London, W.C.2 


TEMe Ro 8334 and 47 WRITE FOR LISTS 


LEGRAY WESTCENT. LONDON’ 
ABLES—* TELEGRAY, LONOON 


TELEGRAMS—” TE 


AR 952 WIRELESS WORLI 


A.T.M. 


WIDE BAND MATCHING UNIT 


The “A.T.M.” wide band matching unit is 
designed to meet the need for matching 
different impedances over an extensive 
frequency range. The type shown here is 
for matching a 600-ohm balanced open- 
wire feeder from a receiving aerial to a 
75-ohm unbalanced coaxial cable. Altern- 
ative types can be provided for match- 
ing other impedance values, either 
balanced or unbalanced according to 


individual requirements. The units are 


Dimensions vi}°x2j" overall. Weight 


f'lh. approx. Construction complies with compact and light in weight. 
climatic and weather-proof requirements of 


the relevant Inter-Service specifications. Please w rite for full details. 


INSERTION LOSS o—— 


BAL ANCE Rati 


‘ ‘ @9 
FRE QUENCY — Mc/s 


Characteristics of Wide Band Matching Transformer. 
6002 Balanced: 75Q Unbalanced. Power rating: 1 watt. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


(RADIO & TRANSMISSION DIVISION) 


Strowger House, Arundel Street, London, W.C.2 


Telephone : TEMple Bar 9262 Cablegrams : Strowgerex. London 


Simphonic MAGNETIC TAPE RECORDERS 


User 

UNIVERSITIES 

SCHOOLS 

HOSPITALS ee 
CLINICS — 
RESEARCH LABORATORIES — 
COMMERCIAL UNDERTAKINGS 


BUSINESS HOUSES ¥e The well known SIMPHONIC 2B is still availab'e 


RECORDING STUDIOS for early delivery Please write for details, also 
ACTORS, SINGERS and MUSICIANS data on the NEW MODEL1A shown above 


SIMON SOUND SERVICE 


Recorder House, 48/50 George St., Portman Square, London, W.1, Eng. 


Welbeck 2371 (5 lines) Telegram Simsale, Wesdo, London Cable Simsale, London 


uAnTY | Wwide*4-DORLEC 


EPRODUCTION « 


SHAKESPEARE ST... WATFORD, HERTS. 


=" CABINETS 
$3 6.Brown wae Weave 


, | me |S acept 


TYPE 


MOVING COIL j el od ORDERS 
HEADPHONES A oa for sinall 
j ie ov large 
guanlilies to 
any specified 
design 
Teewmneaa SALES OFFICE, 
58, BRCMPTON RD., LONDON, 8.W.3 


8.6. Brown fd. te Se, MANUFACTURERS 


HALLAM SLEIGH & CHESTON LT? 
elephone: Watford 724! WIDNEY WORKS: BIRMENCHANM 4 
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Admiralty 
dalomatic Coil Mintle: 

Electrical Eyaipment te Lld 
Crilish Broadcasting berporatin 
Crilish Thomsen Houston bo Ld 
Crown tgents for lhe Colonies 
Le Havilland Engine bo Lld 
CHGS Group of bompanies 
Eliott Brothers (London) Lld 
English Electac Fo Lld 
btnest Turner blectrival Gustiuments Lid 
General Electiie bo Lld 
General Dost (fice 
Handley Paye Lld 
Marconts Wireless Telegraph bo Lld 
Helropotilan Vickers Electrical be Lld 
Ministey of Supply 
Kolls Koyoe Ld 
thorl Iivothers é Harland Ld 
temens Brothers é bo Ltd 
Handard Telophonesé Cattes Ltd 


ATTENUATORS - FADERS - SWITCHES - WIREWOUND POTENTIOMETERS - PLUGS 
AND SOCKETS - WIREWOUND RESISTORS - HIGH STABILITY CARBON RESISTORS 
KNOBS DIALS AND POINTERS - TERMINALS 


~PAINTON - 


- 
. Sortham lon raglan 


86C 
»QUARTZ CRYSTAL 
UNITS 


YOU CAN’T BUY BETTER! 


A COMPREHENSIVE RANGE OF UNITS 
IS AVAILABLE COVERING ALL COMMUNICATION 
REQUIREMENTS ASK FOR LEAFLET GC5012 


st obtainable 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3: LANCS 


A SUBSIT OF THE GENERAL ELECTRIC CO LID OF ENG 


— =-URGENTLY FRITH RADIOCRAFT LTD 
or M EQUIPMENT 
=REQUIRED = | wee cen 


COLLARO }-RC-SII three-speed AUTO-CHAN 
THE FOLLOWING EQUIPMENT GERS. 33-45-78 R.P.M. Play 10 7in., 10in. or 12in 
standard or microgroove records unmixed. Hi-Fi 
IN ANY CONDITION :— dual purpose head fitted with ACOS cartridge and 
sapphire. Complete in open type metal case suitable 
for rack or cabinet installation. Price £19 1S -. 


FREQUENCY METERS Type PLESSEY multi-speed AUTO-CHANGERS to play 
BC7T2!, TS.174 U, | 1S, TS.69AP. also LR2 (Nava 8-10 records !0in. and I2in. MIXED at 33 or 78 
. lio ¢ , R.P.M. or 8-10 records 7in. only at 33 or 45 R.P.M 
ACOS dua! sapphire head for standard or microgroove 
records. Price £23 13.-. 
AMERICAN TEST SETS Type RICHARD ALLAN portable case record player, incorporating 
TS.13AP, TS.12ZAP, TS.34, TS.47, TS.10. TS.16, pn er ay hoa racy wo tent My eon gone 
TS.33. TS.35. TS.36. TS.4 59. 75.62. TS.110. TS.112 bei net. Price €21/S/4 
ae je xe l-speed motors with heavy lathe 
TS.146, TS.263 and othe 4 able peeds 33 and 78 R.P.M.. suitable for 
or muicrogroove record Complete on 
ready drilled for the Connoisseur 


plate Sion a Ider 
RECEIVERS /PR!, APR4. and tuning units che Price €22 18:8 
CONNOISSEUA sper ghtweight pickups Twin heads 
both with sapphires, €1008 
ALSO IMPEDANCE OR UNIVERSAL DECCA XMS Hi-Fi pickups. with “C" and “O° heads. £7 
AcO$ b €3 115. Extra GP-19-LP head, 4234 
BRIDGES, OSCILLOSCOPES, «@" METERS, STROBOSCOPES nted on rebust xylonite for 33 and 78 


VARIACS, OUTPUT METEAS, ETC. 


kups with twin sapphires. €3.19 4 
kup with matching transformer 


Please write, cal! or phone, giving priest 1 5 . with 10in 
condition, etc 0-2 


ELM ELECTRIC CO., Pe eee en nme eet ee 
175 UXBRIDGE RD., HANWELL, W.7 — FRITH RADIOCRAFT LTD 
EALing 0779 69-71 CHURCH GATE, LEICESTER Prone 58527 


turntable 33 or 78 RPM. tor 


Wirecess WorLp 


Soa gail Y 
; 


ers in their field 


Leading manufacturers of Sound Reproducing Equipment, Inter-Office-Communi- 
I {Ulf 
cators, Single and Multiple Speed Gramophone Units, Shaded Pole Motors and Beat 


Frequency Oscillators. Advanced design, a modern well-equipped factory and rigorous 
stage-by-stage inspection all contribute to the high standards which classify B.S.R. 
“ Leaders In Their Field.” You are invited to write for further details. 


mingham Sound Reproducer's Ltd., Old Hill, Staffs. 


The 


S\MPHONIC MODEL 28 
\ 


is st 


eal 


Ww ell known 


available for 


\y delivery 


* 


34 and % inches PEF second 
Two—see by side 


60 minuces per crack at vi ies sec 


30 minutes per crack at Ty ins. sec 
50 co 9,000 <'* at 74°09 sec . 2dd 
§ watt 

15 oh™s tor exrern® speaker 

6s inch puilt-i9 monitor speaker 
High impedance tor microphone 
Low oF high impedance for cad 
200/250 voirs 8 eyes & Cc. 

yOO watts appro™ 


18 ins. * 15 ins. * 10 ins A Vos appro™- 


WIRELESS WorLp 


EAR MOUNTING DRILITIC CAPACITORS 


This modern method of mounting enables the maximum advantage 


to be secured from the improved electrical characteristics and size 
ictions of Dubilier Drilitie Capacitors 

» loose parts, clamps, screws or rivets are necessary a slight 

of the mounting ears and the capacitor is fixed. For chassis 

citor isolation bakelite mounting plates are supplied metal 


are available with identical centres for general replacement 


pury of the older type capacitors and for interim tooling period 
kar Mounting Drilitic Capacitors type ¢ TE and CRE have 
hermetically sealed seamless drawn aluminium containers, have solder 
tags and are supplied in the usual capacitances and voltages 
Comprehensive catalogues giving detailed information of capacuors and 


technwal service are avasable upon request 


| FU eed 


CAPACITORS 


DUBILIER CONDENSER CO.(1925) LTD. DUCON WORKS, VICTORIA ROAD, N. ACTON W.3. LONDON, ENGLAND. 


THE “REPORTER” A NEW LOW COST MOBILE RADIO-TELEPHONE 


Max n economy t the user, both in initia 


itlay and operation, is the outstanding feature of the Pye 
ight in weight, and with an extrernely low power consumption, 
yr all 2-way mobile communication schemes where w capital cost is essential 


“ Reporte bile »-telephone. Compact, 


IFICATION 
Power Cor 
Receiver t 6 volts these figures 
are approximately 
doubled 


n Of switch and AF. volum 


t presse! switch 


Telecommunications 


17 


WIKELESS Worit 


low-loss TRANSMISSION LINES 


—} 


—— 
K.25.B 300-ohms nominal im 
pedance, flat ribbo 

type twin; capacitance 4.6 mmf It; 
attenuation at 80Mc's,1.0db 100tt; 
power rating at 100 Me's 500 watts 


nominal — t 
figure-8 section A pataoncathnntace der with stable cha 
mmf ft: Atter : rust in varying weather con 
2.1 db 100 ft; y : tior pacitance 4.0 mmf'ft 
z at 100 Mc/s, 300 watts 0 Mc's0.92 db 100ft 


A 


PUSS SSCT ESTEE SSF: 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD 


e: 22, Old Broad Street, London, E.C.2 Telephone: LONdon Wall 7104 
t Telcon Works, Greenwich, S.E.10 Telephone: GREenwich 3291 


ae TY C\ . KKK KKK KKK 
FIRST AGAIN! Hereis Your Two-ValveTranslator 
* 1948 We gave you wire recording utilising a gramophone motor 
*% 1949 We gave you talking books for the blind 
w% 1950 We gave you tape recording utilising a gramophone motor 
w% 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 


A Twe-Valve Translator 


By clever circuitry we have produced for you a 2-valve translator which supersedes 
costly amplifiers and saves you needless expense. This unique translator will 
magnetically record from any microphone or pick-up. This unique translator 
will playback from any make of recorder. It will (without electrical connection 
. ising your gramo to telephones) record 2-way conversations. It will playback into business 
s a drive and the amplifier within ntercom systems. It will playback into cinema or wireless relay systems 
the cape ampli fier Conversion Kit 
cadily deta hable ee ee eee The translator has both audio and a radio frequency outlet so that any radio 
wis eile Dali receiver tunable to say 900 metres can boost the output to greater volume if 
desired. This wonderful new TWO-VALVE TRANSLATOR CHASSIS costs 
only £12, 10,- ready for use on 230 A.C. Other voltages to order. 


The Diamond Tape Recorder Recording playback and erase heads for home assembly 

Two speeds (Diction 2 hour Bandeau Type 76 pair Record p ayback and erase Kir 
ontains ail parts and instructions 

Cassette Type 30 -. Contains both record ’p ayback and eras« 
heads in one housing. The heads can be changed about ac 
ording to tape direction (erase should preceed record head 

2aps are adiustable Cores are stacked mumetal half width 
for 2-way tracking. Bobbins ready wound Hi or Lo impedan: 

aventiona am ' ene to choice 


Twin crack 


anslator 25, including choice 

& scillator coi's 6/6. For generating 45Kc supersonic bia 
tape, Diamond, Scotch Boy irrent and erase current. Primary and secondary windings 
EM! GE.C for Hi or Lo impedance head 


PARK RADIO OF MANOR PAR DISTRIBUTORS FOR JUDGE INDUSTRIES Phone HLF 2066 
783 ROMFORD ROAD, LONDON, E12 eppcieament only 


4 WIRELI w 


Mullard GENERAL PURPOSE 
OSCILLOGRAPH TYPE Eso5 


ograph is for general purposes. But 
Ires not normally found 1n such instrument 
ft tre 


yuency, including the whole frequen 


” ved 


with thi 
ol motor-car ignition, 


250 volt final an 

nal blanking 

tra 
logging 


Dime 
> Length 15} 
tailed information 


iph, type E.8 
; Widths 


-d 


SPECIFICATION 


MIDLAND AGENT 


Mullard Ltd., Equipment Division, Century House, 


Shaftesbury Avenue, London, W.C.2. 


Telephone : 


MODERN ELECTRICS LTD. 


164, Charing Cross Road, 


London, W.C.2 


phone TEMpie Bar 7587 


Immediate delivery from stock 


Export enquiries welcomed 


TAPE RECORDERS 
SOUNDMIRAOR 
M £69 10 
a Mode «79 10 
SIMPHONIC 
4 yw booking 
early very tai) 
SCOPHONY.-BAIRD 
és8 
668 


PICK-UPS 
AcOoSs 


AND MOTORS 
aus 
gai4 

DECCA é 4 


MOTORS 


} Sa 


PLESSEY 


Auto-changs 


Prompt attention to post orders 
RECORDING TAPE 
cis 
ai is 
aris 
<6 0 


TEST GEAR 
AvVO 


PIFCO Rad 


TAYLOR 
aia THE NE 


Gerrard 7777 


wr fmV rn 


Amplifier. Crain 1 
brequer rang mc/s. 3dB 


Attenuator. Stepy 10-20-35 mV cm 
Multiplier 3 I ‘ 100 


(hates) lime Base. c/s-1§0 Ke/s in 


steps 


ntinuous variation between steps, 


MI 


TO RADIO 
AND T/V 


358 


DEVELOPMENT 


ENGINEERS 
This midget pre-set variable resistor with 
new double-slider gives greater stability and 
makes accurate adjustment easier. Designed 


for panel or chassis mounting: available 


in any value from 10 to 25,000 ohms 


ELECTRIC LTD 


WIRELESS WoRLD 


ACE Radio Chassis 


This range of High Quality Radio 

Chassis designed and built to exacting 

specification by skilled engineers is 
now avratilable from 


MAJOR 
DISTRIBUTORS LTD. 


£36.2.4 
Model T8775 
+ —— r covering 11, 12 


‘ armed 4% mete bands on 5 bandspread 
trawler bands im 2 ranges from 

This receiver, by utilising 

of splitting the median 


r medium wave performance 


£28.17.8 


Model T8145 


g 1.000 2.000 metres 


£23.10.2 
Model T675 


waveband coverage an! 
xcept that push-pull outpu 
ker is emnploved 1.5 


£23.10.2 


5 watts 
rniy 


Model U675 
Mode 1675 but for AC DC mains oper 
£23.10.2 

Model T6415 
im) receive waveband coverage and 


actly as Model 1845 except that push-pul 


sed and one 8 speaker is 
tts out £18.1.0 


wa 


Model U645 


ws Mock 1645 wut tor AC DC maine per 


£18.1.¢ 


n all of the above models. 


x works packing and transport extra 


MAJOR 
DISTRIBUTORS LD. 


TOALK WORKS POUND LANE. LONUUN NW i 
Telephone W IL/esden 6713 


EXACT 
EFFORTLESS 
TUNING 


The S.L.8 Spin wheel drive gives easy 
control through a ratio 24-1. Fitted 
with constant velocity coupling, it 
eliminates strain on the Condenser, 
providing mechanical and_ electrical 
isolation from vibration and noise. 


Complete with 3-band glass scale Qin. 
4}in. Printed short, medium and 
long wavebands with station names. 
Scale length in. Supplied with 

florentine bronze escutcheon. 
PRICE 27/6. 


S.L.5, similar but fitted with reverse 

vernier drive, gives ratios of 18-1 

search and 50-1 reverse vernier. 
PRICE 26/6. 


Replacement Scales calibrated to Copenhagen 


Plan now available for : 
Airplane Drive 2/3 retail Full Vision Drive 2/9 retail 
Squareplane Drive 2/6 retail S.L.8 of S.L.5 Drive 4/6 retail 


PRECISION COMPONENTS BY 


ta 


JACKSON 


BROS. (LONDON) LIMITED 
KINGSWAY WADDON - SURREY 


Teiephone Croydon 275. 
Telegrams: Waifilco, Souphone, London 


For IMMEDIATE DELIVERY 
From OUR LARGE STOCKS 


VARNISHED COTTON SLEEVING various colours 


m.m 20 m.m 


RESISTORS LAMINATIONS 
HiGit STABILITY me tolerances } i 2 wat RADIOMETAL 30, 31, 39 and 40 
All walue p to 2 meg. ale | 1) ML-METAI 
(ARBKON-—2 watt and 5 wi 
' i Car Suppe 
VOLUME CONTROLS 

CAPACITORS MORGANITE “Hi 
HM k Paper, Silvered Mica, Mica and Ceramic 

1 MF SUPPRESSORS with Flying Lead 


type M™ type and all other makes 


PLUGS AND SOCKETS 
SWITCHES PYE PLUGS and SOCKETS 


OAK, YANLEY, WARERS and LOCATORS JUNES PLUGS and SOCKETS. 4, 6, 8. and 10-wav 


See also our November advertisement page 18 for CINCH COMPONENTS 
WHOLESALE, MANUFACTURERS AND EXPORT ENQUIRIES ONLY 


RADIO TRADERS LTD 


23 WARDOUR ST., LONDON, W.1 


Phone: GERrard 39778 Grams: ** Radiotrade”’ 


TO “BUYERS, DESIGNERS 
AND OTHERS WITH SUPPLY 
HEADACHES.” 


Good stocks available of :— 


PORES 
: 


~ 


“! 
- 


Pt us 


- 


BLOCK CONDENSERS 
ELECTROLYTIC CONDENSERS 
WIRE WOUND RESISTORS 

Hi. STAB RESISTORS 1°, —2°,,—5 
CARBON RESISTORS (STANDARD) 


WIRE WOUND AND CARBON 
POTENTIOMETERS 


B.V.A. AND U.S.A. VALVES 


ENS wk» _ fees adn CO-AXIAL CONNECTORS AND 
ern aids 
| COILS and 1.F. TRANSFORMERS CABLES 


\ a Ne ne 
\E, TB) | | 
ELECTRO TECHNICAL ASSEMBLIES ‘ TELE-RADIO (1943) LT D. 


SEASIDE RD. ST. LEONARDS.ON-SEA 177, EDGWARE ROAD, LONDON, W.2 
Pnome Hasting: 47! PAD 5606 Shop Hours 
PAD. 6116 M Sat 9 am—4 p.m 


hursday 9? am—I/ p.m 


IRELESS WorRLD 


Us J ow AAUDIOM 90 
Pd ‘ SO WATT 


Engineers ond Manufacturers of 
Loudspeakers 


The UNRIVALLED SERIES of 
MEDIUM and HEAVY DUTY P.M. REPRODUCERS 


pusteacor Raw material scarcity may be beyond 
our control, but leadership in loudspeaker 
design will remain within our scope. 


GOODMANS INDUSTRIES LIMITED 


Axiom Works, Wembiey, Middlesex Telephone: WEMbiey 1200 (8 lines) Telegrarns: Goodaxiom, Wembley 


VALVES!! TUBES!! 


RECEIVING. TRANSMITTING. MAGNETRONS. KLYSTRONS, 
CATHODE-RAY TUBES. PHOTOCELLS. ETC. 


First Grade Quality - British and American Make - No Dollar Expenditure Involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


Write or ‘Phone:— 


ELECTRONIC 
ENGINEER & STOCKIST 


STRODES CRESCENT, STAINES, MIDDLESEX 
Teiephone STAINES 3971 Teiegrams Shemansxe« Staines 
PROBABLY THE LARGEST ACTUAL STOCKIST IN NGLAND 


WHOLESALE & EXPORT ONLY 


— —_— — ————— — 


oundmirror 


t 


Mort 


~ THERMIONIC 


back to ¢ 


Models from € 


ert 


VV 


use, Jermyn St., Hay 


9.10.0. 


Now 


sudsect 


market, S.W.1 


JANUARY, 1952 


to a full 


1 song 
as important 


sure these recorded items 


ain the tamily and your triends 


} 
ustve of microphone 


sor a demonstration 


nimen the manufacturer 


available n Engiand—the book 
Magnetic Recording” by Or. S. J. 
A comprehensive treatise on the 


Price 25s. postage 9d. extra 


PRODUCTS LTD. 


bone: tiythe 2265 
Phone : Whitehall 6422 


, 


— — 
4 


es 
—_—— 


the world are 
easily A teature of the 
ments is the extreme legi- 


ruments in 


n sizes 3° 
nents and we shall 


anges 34° and 6” 
be pleased 


egarding su table instruments 


RECTANGULAR 
INSTRUMENTS 


PULLIN 


= <i> MEASURING INSTRUMENTS PULLIN) LIMITED 


Biectrin Works, Winchester $c.. London, W.3 Phone ACOrn 45! 


eo k laminates Needle 
@ Gives bett 
& I ters out 


surtace 


@ Increases lie of rex 


— 


reproduction 


The Finest Heedle 
for your Kadtogram\ 
THE GOLDRING 


ACOUSTIC 


Changing ' 1] LT ERE D 


TYPE $6 


Goldring 
Needles 
Pre 


noise 


Acoustic-hitered 


ords suit any Standard 


k-ups 
(pth 


SAPPHIRE JEWELPOINT |“ 
02002 8 


i, a 
3) (9) 


The Radio "res< acclaim this ns 
wok to build a Record Player 
highest quality ree2- post tre 


ERWIN SCHARF 
GOLDRING PRODUCTS 


49-Sia De Beauvoir Koad, 
London, N.! Tel.: Clissold 34346 


Wrrecess Worip 


CLEAR PICTURES 
a poor reception aheas 


t 


The models 63 and 63A have been 
lesigned for maximum performance 
fringe and difficult reception 
ireas. Since the reception of your 
receiver is wholly dependent on 
efhiciency of the acrial system, 
Aerialite features of greater 
broader bandwidth and 

are very worth- 

s every reason why 

specify Aerialite for 

erial if you wish to ensure 

trong, clear and interference-free 
pictures rhe models 63 and 63A 
are priced at £12.15.0 and £13.5.0 
respectively, complete with 10ft 
masts, lashings, etc. Models with 


14ft. masts are available at 17/- 
xtra. Aerialite are manufacturers 
of a comprehensive range of TV 
and radio aerials as well as cOaxia 
nd R.F. cables 


CASTLE WORKS STALYBRIDGE CHESHIRE 


MAINS 
TRANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND .MPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200250 v. Hal, Shrouded 
HSM63. (Midget) Ourtpur 250-0-250 » 60 ma. 6.3 v at 3 
amps ,5v at 2 amps 8. 
HS63. Outpur 250-0-520 »¥ 60 ma 63» at 3 amps. Sv at 
2 amps 
HWS40. Winding asabove 4 2¢ 4amps.. 4% at 2 amps 
Output 
#1$2. 250-0-250 v 8 ma 
350-0-350v BOma HWS30. 300-0.300+ BOma 
250-0-250 v 100 ma WISTS. 275-0-275 +. 100 ma 
300-0-300v¥ 100ma HSI 350-0-350+ 100ma 
Fully Shrouded 
Midget), Output 250-0-250 
Sv at 2 amps 


FS3. 350-0-350v BOma 
PS7S. 275-0-275 v 100ma 
FS3X. 350-0-350¥ OOma 
All the above have 63-40 v at 4 mops. 5-4-0 v. at 2 amps 
F$43. Output 425-0-425 v 200 ma. 63 ¥ 4 amps, CT 63% 
amps..C.T Sv 3amps Fully shrouded 
FSSO. Output 450-0-450 v 250 ma. 6.3 v. 2 amps, C.T 63. ¥ 
4amos..C.T Sv Jamps. Fully shrouded 
F3O0X. Output, 300-0-300 v 80 ma. 6.3. ? amps., 5 v. 2 amps 
Framed Fiying leads 
F3SX. Ourpur, 350-0-350 v 250 ma. 6.3 v 6 amps., 4 v. 8 umps., 
4v. Jamps..0-2-6.3 4. lamps Fully shrouded 
PSI60X Output, 350-0-350 v 160 ma. 63 v. 6 amps, 6.3 v 
Jamps..Sv Jamps Fully shrouded 
FS43X. Ourput, 425-0-425 v 250 ma. 6.3 v 6 amps., 6.3 v 
amps..5 v. Jamps. Fully shrouded 
HSé Output 63 ¥. 6amps. CT Sv 
3 amps. For receiver Half shroudod : 
HS1ISO. Ourpur. : } 1SOma,.63v Jamps.. CT Sv. 
Jamps. Half shrouded 
735 Outpuc, 250-0-250 v 100 mia. 63 v. 6 amps CT 5 v 
3amps. Hal shrouded 
FS120. Ourpur, 350-0-350 v 120 mia. 6.3 v. Zamps,, CT 6.3 ¥ 
2amps..C T Sv Jamps. Fully shrouded 
Output, 250-0-250 v 80 mia. 6.3 v at 6 amps, 5 v at 
3 amps. Fully shrouded 
PRIt. Output 230 v at 30 mia., 6.3 v. at 1.5.2 amps 
FSISO. 350-0-350 + 150 ma,.63v 4amps.,5v 3 amps 
FSISOX. Output, 350-0-350 v. at 150 ma, 63 v at 2 amps 
CT. 63. at2amps C.T Sv. at3amps. Fully shrouded 
The above have inputs of 200250 v 
FILAMENT TRANSFORMERS 
F4, Output amps. F6. Output, 6.3 v 2 amps 
FI2K. Output, 12 v. ar Lamp 9)-. F6X. Ourpur, 6.3 v. 0.3 amps 
FIZ. Output, 12.6 capped 6.3 at 3 amps 
F24. Output, 24 tapped i2 v at 3 amps 
nd F24 iramed with Flying Leads 
FU6 Output, )-2-4463 » at 2 amps 
F29. Output, 0-2-4-5-6.3 v at 4 mps 
FUS and F29 clamped with Flying Leads 
FS. Output, 6.3 v. at 10 amps or 5 vw at 19 umps. or 12.6 v 
S amps or !0 v. at 5 amps . 
F64. Output, ourat6.3 tappedat Sv ar Samps. er winding 
giving by suitabie series and parallel connections 24 at 5 amps., 
v at S amps., 18 » at S amps., 1S » at S amos, 12.6 v. at 
10 amps., 10 v. ar }O amps.. 63 v. at 20 amps., Sv at 20 amps 
FS and F6.4 tramed with Fivin> Leads 
FUIN2. Ourput 0-4-6.3 v3 mps FU24. Oucpu 0-12-24. lamp 
The abov have inputs o: 200 250 v 
OUTPUT TRANSZOAMERS 
MOP. Rarios 26, 4, 56, 66, 90, 120-1 50 m/a max. current 
C.T tor QPP Clas: B., ete Secoidary 24 ohms Top pane 
and ‘amped, each ° ° 
OPi Midget Power Pentode, ratios 30, 60. 90-1, 4 ma 
Secondary 2/3 ohms, 2ach ° 
OP2. Midget Pentode, ratios 15-!, Se:ondarv 2/3 ohms, 40 ma 
per doz ‘ im : 
OP10. 10:15 watts output 20 ratios on Full and Hal. primary 
OP30. 30 watt: output. 20 ratios on Full and Hal: primary 
W tliamson’- O.P Trans’ormer co Author's specification 
Chokes or Williamson's Amplifier 30H «20 ma 
10H at 150 ma 
Choke C1. 60 ma, approx 8H. 350 ohms 
Choke CS. 40 ma, approx. 5H . 350 ohms 
Choke Cé. 50 ma, SOH., 1,500 ohm ° 
C .. 360 Micro henries clamped, § 3. C7 90 m a. 18 ohms, clampad 
Beliing-Lee Co-Ax al Plugs. 1: pe 642'F.. each 
Belling-Lee Co-Axia Sockets. ‘ype 6045. each 7 
Quotations, etc.—stamped addreised envelope please 
C.WO ‘add 1:3 € for arriage), ll orders over 2 carriage vaid 
Tride and viso Exper  wnauwries invited 


H. ASHWORTH (Dept. WW) 
676. Gt. Horton Road, Bradford, Yorks 


January, 1952 


5 ELLINGTON ST LEEDS 1 Port Terms C.W.0. 06.0.0. WNeC.0.D. uxderé1. Poartace 13 charred on 
1 » W °, , . orders under £3. Open .o callers 9 a.m. to5.30p.m. Sa urday: wat. 1 p.m 
RS.C. MAINS TRANSFORMERS “aio ee 
.2.&. T.6.3v.3a 7% 
fully Guaranteed, Interieaved, and Impre: na ed. Pr.maries 200-230-260 .50¢%. Screened andard Output Trans. 5,000 ohms to 3 
TOP SHROUDED, DROP THROUGH 2; 76; 0463.20.79; 12v 1a, TH ns 39 
260 » 6.3% 12 tt 63 v 3a. HON 6.3 ¥ 6a. 169: 0-2-4563 A gee yy 16 watt. 6V6 to J ohms 46 
i ‘Ov. BOma.63v 3a.Sv 2a 1411 40..169;126 3aord4v I Sa 6D: | © Oe, Gees Se es ae. Sree 19 
‘ D . cans 
eee eee aes wae ae | ie ae oe ee 2,000 mfd. 15 v. Can Electrolytics 16 
> . + 99 5.9 a. 129: 09 . 189 Accumulator dry charged. 2v. 10 A.H 49 
P 6.3¥.40..S5v.30 219 (0-9-15 v. 6 a, 21/9 ; 0-4-9-15-24 v. 3.0, 21.9; 0005 mld. 2 gang variables (Mnfcts. sur 
’ somerel "0 | esemmeonien - SPEAKERS P.M Sin. 2-3 ohms 9 
sage ie SMOOTHING ¢ CHOKES 1g MAE-Bin. 2-3 ohms (Field 600 ohms 9 
4 2111 i¢0 = ) 0 16 Porc tga CHASSIS, 16 swe, aluminiun 
4 289 90 ma. 10h. 100 of $9 36 6-24in Dut 312-82 
: . ‘ v.30 it we . ah Sh ake 56 ann 16-8-2jin.. 6/9 ; 20-8-2jin., THN 
CLAMPED UPRIGHT MOUNTING 50 ma. 50 h. 1,500 of Willian AMPLIFIER CHASSIS, 16 s wg. aluminiue 
' ah on oe he i n°¢9 89 2B-2hie 740; 16-8-2gin., HOUT ; 20-86-24 
150 ¥ 6304 v3 179 auto TRANSFORMERS : 
FULLY SHROUDED, UPRIGHT 10 warts 200-230-250 i99 «misc Pac any _Ex-Govt oo ae 
6 ee 5 la  2e | b ¢ hms r alise x ovt 
fran a ELIMINATOR T TRANSFORMERS ania omiaiiticie. SW os SAE ener aie Tae 
/ ; : 89 nae 711 [20 v. 60 ma. 46; New 150 v.60 ms 4W 
. é 4u-4 T musi. Mon ae is se | 293 V ontrols, 200 k. long spindle, 13 
‘ ; 9 : a. 126 doz. 0.1 mfd. 1,000 v. Tubulars 
. : . ourTrur TRANSFORMERS 4/0) doz. €.H1.7. Smoothers, 0.5 mid., 3.500 v 
: Th) Midget Battery de 664 19: 4 mid. 600 v. Blocks (ex new equip). 29 
x ” ¥ . 6 vu. 4a e Z 36 Ex.-Govwt. R1124 Jnits less valves 109 
4 239 Pe 100 3 oh 39 ELECTROLYTICS. Tubular 8 mid. 350 v 
0 ma., ¢ 4v.4aC7 SRORGDIS SEEDER nye OND SD 5 49 118. 8 mid. 450 v. 23; Can 16 mid. 450 v 
‘ ie: | ee oe oneness ore 211; 88 mid. 500 v., 46; 8-16 mid. 450 v 
é s , me hae BF ar swessins 410 46; 12-12 mid., 350 v., 3/3 ; 16-16 mid. 450 v 
4a a T ules ratio 40 ma., 30 : |, 4 « $3; 32 mfd. 350 v.. 4.3 ; 32 mid. 450 v. 5/3; 
: ge ae oe 51 Kanes O Pant . <4 32-32 mid. 350 v.. 66 ; 32-32 mid. 450 v., 7/6 
é ‘ Ele ok hei Sah auacen Gets oe 2 / is}, FULL RANGE OF STANDARD COM 
Eng 63 Feary a ® caer ‘am. nae ak ONE PONENTS AVAILABLE AT KEEN 
‘ 4 0) ma. 6 40.4 1 ah Pu Soe ve men Se, © ig) PRICES, ALL GOODS GUARANSEED 
4 ‘ 4 da hy a set AND NEW. UNLESS OTHERWISE 
A ‘ 489 + = 219 «STATED. QUANTITY QUOTATIONS 
wi 2. 6 , GIVEN FOR STANDARD TYPES OR 
a for W amplifie 176 SPECIAL OFFERS SPECIAL MAINS TRANS. S.A.€. PLEASE 
FILAMENT TRANSFORMERS 1 trans 220/240 v. input, 6.3 v WITH ALL ENQUIRIES. FULL STOCK 
All with 20 aries : 6.3 v h rgrrbw $6 LIST 4d. SPECIAL LIST FOR TAADE, 4d 


Dept. WW 


ALEC aves 18 TOTTENHAM 
SUPPLIES bd COURT ROAD, 
<— 


LONDON. W.1 This book 
prehensive 
several au 
generator 


Te MUSeum 245) 4 ’ 


wie saturday 9 —= 


“KA D.C. COIL RESISTANCE an nec e 


AND SLUGGED COILS 


say CONTACTS 


3°00 TYPES : up to sets 


hems ¢ 180 ones + Ilo ohms + 115 


may be built as required by any home constructor. It 


aiso gives n Dig j 
this (or any other) oscilloscope, with complete instruc- 


tions for setting up, aided by copious illustrations, of 


correct operation, and with various faults. The use of the 


000 TYPES 1.99 to 30.000 oscilloscope is described for precision calibration of an 
600 TYPES : 0.41) to 9.2008) a.f. generator, illustrated with a complete set of necessary 
ALSO LARGE STOCKS OF traces. Instructions are given for aligning both A.M. and 
DOUBLE & TRIPL WOUND F.M. receivers. There are 44 diagrams. 


AMPLIFIERS, by N. H. Crowhurst, A.M.1.E.E 36 


pet A AUDIO HANDBOOK No. 2: FEEDBACK 
an ect 2 ie ten NORMAN PRICE (PUBLISHERS) LTD. 
1. overall height 283, CITY ROAD, LONDON, E.C.!. 


JUST PUBLISHED 
THE OSCILLOSCOPE BOOK 

by E. N. Bradley 
Demy 8vo. 88 pages 5- 
gives full constructional details of a com- 
but inexpensive oscilloscope, together with 
xiliary units timebase ; wobbulator; af 
square wave unit—some or all of which 


an explanation of a wide range of tests using 


uits for testing ; of the traces obtained under 


RECENTLY PUBLISHED 


oe 600 TYPES : up to 4 sets RADIOCHARTS 
1,000 TYPES Make (M), ®reak (B No. |. A MODERN SUPERHETERODYNE FOR AC-DC ‘ 
Jorn ect ieee to MAINS 2 
med Pane tear © omel. ‘Chanes No. 2. A HIGH-FIDELITY PUSH-PULL AMPLIFIER FOR 
ver (C), wm ali but Tungsten: Make AC OPERATION 26 
ere No. 3. A T.R.F. TUNING UNIT and 
pages A SUPERHETERODYNE TUNING UNIT. 26 
400 TYPES M), (B) and « 
Twin-siiver ani Twin-pla IN PREPARATION 
SPECIAL TELEVISION RECEIVER PRACTICE 
Ts Type Polarised Relays. _ SERVICING MODERN TELEVISORS 
of = CCotet olen + tevenms + 16 THE MAGNETIC RECORDING BOOK 


Wiretess Wort 4) 


a Rack® 


Enclosé 


Quick delivery, no tooling charges, competitive 
prices due to quantity production and no design 
worries are some of the advantages offered by 
Imhof's Standard Enclosed Racks, advantages 
also to be had in the semi-standard sizes. 
lilustrated are the standard 6ft. and 4ft. racks, 
19in. in depth and taking a !9in. G.P.O. type 
panel. Racks can be bolted together to form 
multi-units. Semi-standard racks have a depth 
of 24in. and take a 22jin. panel and can be fitted 
with an inner mounting panel and front door. 
There is a wide range of standard extras including 
chassis, handles, telescopic runners, mobile 
bases, gram and desk units, etc. Generous air 
passage provides adequate ventilation. Quota- 
tions can be given for non-standard modifications. 


Send for catalogue containing our full range of racks 


ALFRED IMHOF LIMITED, 112-116 NEW OXFORD STREET, LONDON, W.C.1. MUSeum 7878. 


For critical analysis 


or routine production 


FURZEHILL LABORATORIES LIMITED 
BOREHAM WOOD. HERTS TEL: ElLStree 3940 


WIRELESS WorLp JANUARY, 1952 


isis 1» omainer| PJ, (, OSCILLOSCOPES 


with model 1400 B Alignment 
Signal Generator —___ Model 1200B Model 2000 
Pube dia 23" Tube dia 


Frequency Response Frequency Response 
D.C-100 he/s . D.C-100 Ke/s 
Deflection Sensitivity 
7 mV /mm. 1 mV /mm. 


lime Base 5¢/s-20 he/s ... b0 secs. 100 Ke/s 


in 5 ranges 
Write for specifications to 


«a INDUSTRIAL ELECTRONICS 
oe. GRAYS INN RB, LONDON, Wit 


Weight 18 Ibs. Size 7" x 8", 9" ee in 
"6" ; sae antie Telephone: Holborn 9873/4 


The WILLIAMSON AMPLIFIER 


We are pleased (MODEL D) 


to offer 
AN OUTSTANDING 


RECEIVER - in of workmanship and reliability, whic ogether with an unsur 


passed performance make «« we believe. the World's finest 


CHASSIS FORM edowneat 


ndividually b t by craftsmen to laboratory standards, our latest 


version of this already firmly established design sets new standards 


Designed tor the To match ts exceptional pertormance we have designed a new pre. 
‘ : amplifier tone compensation unit of extreme versatility, which 
Enthusiast and Ir- @atures acc.rate compensation for ail types of recordings 


dividualist. Ready for 
use complete with all Valves, 
Optical Unit, Speaker, etc. 


PRICES 
RD Williamson amplifier Mode: D 429 0 0 
RD ANilliamson pre-amplifier/tone compensation unit” £9 17 6 


. tee 
and Guaranteed Gpinebd ‘cuniee’ eanin,. 04 


; Detailed specifications o both units will be orwarded on request 
uit Under 50 micro-volt TRADE AND EXPORT ENQUIRIES INV.TED. (Details 0° semi 
18° Victure, for cabinet tropical units available) 


wall-proyected. 5 Channel 
wmpletely A.C. operated ROGERS DEVELOPMENTS Co. 


sole manufacturers ‘““Rodeveco House,’’ 116 Blackheath Road 


T E L EME c n ANIC S Lid GREENWICH, 8.E.10. 


3 NEWMAN YARD NEWMAN STREET. ss aay ee 
LONDON, W.! Tel. : LANGHAM 7965 


JANUARY, 


an Peele AP 
AERIAL 


| insisted on TELECRAFT because | 


knew that it was designed and constructed by a | 


team of engineers with I4 years practical experi- 
ence in the design and erection of vision aerials. 


‘My dealer agreed with me, and added that 
quite apart from providing perfect television, 
a TELECRAFT AERIAL was a permanent fixture, 
being absolutely storm and weatherproof. . . .”’ 


| always tell my friends, ‘* Instal a TELECRAFT 


and see for yourself !’’ 


There is a TELECRAFT AERIAL for every 
contingency—indoors or out. 


BETTER THAN ANY—CHEAPER THAN 
MOST. 


Ask your Dealer about TELECRAFT 


Send tor 
Descriptive 
Literature 


THORNTON HEATH. SURREY 
Tel THOrnton Heath 1191-2-3 


Depo 's:—BiIRM NGHA SCOTTISH = UIRIES . 

BR STOL, MANCHESTER LOUIS GRACE, 28 gside Place 
WORTHING, STOKE-ON-TREN Gi s.1 
GLOUCESTER 


WIRELESS 


Thats whet ry 


TELEVISION IS 
=™ SO coop! 


WorLp 


Even the best instruments 
may develop troubl. 
and it 1 then that quick 


ana ) read) service 


iS appreciated 
Our Service Department, 
which 15s now operating from 
new and larger premises, 15 
more than ever ready to 
“do 1s job. 7 


THE LARGEST STOCKISTS OF ELECTRONIC 
INSTRUMENTS IN THE NORTH OF ENGLAND 


ELECTRONIC 
HIVOLT—LEAK— 
ARD—SARGROVE— 
KERR—WAVEFORMS 
EVK..,, Es 


oO 


F. C. Robinson & Partners Ltd., 


287 Deansgate, Manchester, 3 
(Tel.: DEA 6601) 


CINTEL OSSOR 

NSTRI 
METVICK 

WAYNE 


JANUARY, | 


SAPPHIRE GRAMOPHONE PIF EDLE 
tt Vtonthd 


TRAILER for use with heavy STRAIGHT for use with LIGHTWEIGHT for use with 
magnetic pick-up or ordinary standard or crystal pick-uf miniature pick-up 
gramophones 


AS USED FOR BROADCASTING 


OBTAINABLE FROM ALL MUSIC & RADIO DEALERS 


” 


BROADCASTER RADIO SUPPLIES LTD., 112-114-116 Old Street, London, E.C.1 


CLErkes 2133-7 ra Plusagram, Cent, London 


R.C.A. TRANS T TER ET 4336. 
a reconditioned This magn ficent 


1 KW TELEGRAPH TRANSMITTERS. Two HF 300's out 


put. Operation 3.5 mc to l6m 
ete im one totally 


IAS IACTURSS BOF UAE Pent RCA TRANSMITTERS Type ET-4336. Complete with matched 
TUBE LINE UP r cK t peech ame rystal multiplier and VFO units Brand new 
1 PA T , . 


LM-300 TRANSMITTERS (USA 140 ke to 400 ke and 650 ke 
to 1,600 kc. 300 watt output 


equency contro he No. 12 TRANSMITTERS With coupling units remote control 
etachabie front pane! ‘or et 

or Urvyeta 

and = circuit AR.77's AR.-88's, NC200 NC45. HRO and others 

i: Every i” 

4 guaranteed perfect AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 

BOEHME' A.) Ip to 400 signs per minute on line and 


wireless 


writ 
é ves av tor bh NAVY MODEL TBY8 TRANSMITTING-RECEIVING 

arge : es 5. 866. 807 EQUIPMENT tput O75 wacts on M.C W celegraphy and 

) tts on :elephony. F ence ¢ 28. ‘ 

ET4336 SPARES: We carry very large ae ee phony. Frequency renge 28-60 m 

- essential maintenance spares and All above items in excellent working condition 

yuiries 

nom vens ARSED and LF Availabie Working demonstration upon request 

rtificate, €7$ each 

ee - TX VALVES 803, 805, 807, 814, 861 866A, DET-I6 and many 

COMPLETE evs CRYSTALS AND COILS for BC6i! and others 

i . R640. « 

- : ondensers, crystals and other components 

TELESCOPIC CAR AERIAL . ft. shie ' on nment 4 repair of communication receivers and ali orhe 

ne is rs ait 


ment undertaken 


EVERSHED AND VIGNOLL BRIDGE MEGGERS 


mc meno PCA, RADIO 


McELROY-ADAMS MFG. GROUP LTD. Tranter Division — Receiver Division =— 


The Arches, Cambridge Grove 170 Goldhaws Road. 
. GREYHOUND ROAD. LONDON, W,, 4 London, W.6. = Te/. RIV 3279 London, W.12. 


_ Tel. SHE 4946 
Cab hone - Fulham me? 


WIRELESS WorLD 


SELECTIVE 

TRANSMISSION 

MEASURING SET 
MODEL RP 3110 


manufactured tor G.P.O 


This is a precision instrument for measure 


ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
ocally generated signals of known frequency 
and level. 


Frequency coverage; 60 Kejs—3 Mes in 
7 ranges 
Calibration accuracy: below 02% or 2Kcs 
whichever is the greater 
ments; 
Power supplies Range of measure 
200 — 250 Voit. 50 c’s 


through levels + 
or terminated leve'ls 


10 db to 
4 


BRITISH CO;AMUNICATIONS CORPORATION LTD 


RIMSDYKE 2266 


GORDON AVENUE, STANMORE, MIDDX 


Three heads 


are better 
than one! 


DISC, STANMORE 


Sd A ds 
SA 
“tlh fe 


ttt: 


pH 
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4-de A A jdt 


As 
AA Aaah 


ot with .001” 


\ 
\ \ 
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 s 


Spot 


Extreme! 


For Standard and Microgroove Recordings 
radius sapphire for micro 
groove record: ings. 


mass 
only) allowing tor 
radius sapphire for modern pressure to 
tandard recordings 
with 003” radius sapphire for older 
standard recordings 
ne ids are 
arirmat 


at need! pornt 
red 
12 


ictwrt 
I ? 
ind 7/9 grams tor muicr 


4/5 mm 
in 


downward 
Prices 


W mn one 
Purchase Tax 
fitted with an easily 
ire sys'em complete with a semi 
sapphire Armature 


grams for s iP ha recording 
> mass 


roove recordings 
> head {41 

Extra | j 
Tax 


{118 Purct 
with sapp 
20 


pilus 
ids each {21 plus 
Spare armature 
including 
meg Licensed under Lett 


t 
ix 


#119 


systcrr 


‘a CONNOISSEUR, prod 


product 
.: HALIFAX 69169. 
Manufactured by A.R. SUGDEN & CO. (ENGINEERS) LTD.. Well Green Lane, Brighouse, Yorks 


CAPACITANCE 


Our Silvered Mica Capacitors are mass produced 

to precision standards. Electrical characteristics 

which have previously been specified for labora 

tory standards are now a feature of a component 
we produce by the million 


the key word of our inspection 

ire based on statistical control 

to the comprehensive application of 

tronic instruments Quality con- 

nature can only be performed by 

pecialist manufacturer who has carefully 
collected and analysed the production results of 
many millions of units over a period of years 


STA GELUIY RADIG COMPONENTS LID 


COMMERCE ESTATI WOODFORD AVENUE SS! WBAw 


LONDON E.18 N 
~ 


EX GOVT. & SURPLUS GOODS i ms " Z , e - 
bag Se MAGNIFYING LENSES WITH EXPORT & WHOLESALE 
9in. size makes !2in picture. Clear type 5S- ea ' 


Yin. size makes |2in. picture. Filter type 60- ‘in Receiving * Valves Transmitting 


i2in. size makes |Sin. picture. Cleartype 75- 
I2in. size makes {Sin. picture. Filter type 80 - 
COAXIAL CABLE, 70 ohms 1 
TWIN FEEDER 7d. 
SMALL BAKELITE ACCUMULATORS. 
Well-known make 46 
AERIALS, 3-4ft. sections Make good 
fishing rods 
Sx 3 PIN SWITCH PLUG. Bakelite 
Sx 3 PIN SWITCH PLUGS. Bakelite 
5x2 PIN SWITCH PLUG. Bakelite 
TRANSPARENT FLEX, Fiat or Twisted 
Twin 3. 
MORSE TAPPERS, slightly soiled 
EXTENSION SPEAKERS, in Bakelite, 
with vol. control 
DROPPERS .3 750 ohms, .2 1,000 ohms 
VOLUME CONTROLS, ai! sizes, with 
switch 
SPEAKERS: 8 


hin 


Tubes Cathode Ray 


Both British and American makes. Govt. 


surplus and regular types, including 


special purpose tubes. No dollar ex- 
penditure involved. We can offer rapid 
delivery from our ample stocks. One 


of the largest in England. 


4 Large stocks of :— 
10-WAY SPANWNERS. ideal for Service 
Repairs 
STANDARD SIZE SPEAKER TRANS. 
FORMERS, tapped 


‘ Condensers, etc. 
WHITE KNOBS for tin. spindle 7 -doz & 
GOGGLES for Welding, etc 26 ea | $ 


CASH WITH ORDER, Include I - postage under n 
ot soe V.E.S. WHOLESALE SERVICES LTD., & 


43 ROSEBERY AVENUE, LONDON, E.c.! oF SUMNERSSURY CANS, W. nCTON, W.2 | 


P.M. Speakers Transformers 


Phone . Terminus $958 phone : ACOrn 5027 (3 lines) 
<I ¢ Le ¢ a © CT + 


Wirecess Woru 


oe LEFT 


—_ <tiibe rHe LEAP oF 


EVERY CIRCUIT 


s to be found in its Transformer, which, like 
the human heart must keep the lifeblood 
flowing evenly and constantly under both 
normal and abnormal conditions 


POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 


manufactured by WODEN have been designed 
to fulfil such a purpose, and for this reason 
they have been standardized by many leading 
Radio, Television and Electronic manufacturers 
and also Government Research Departments. 
Their choice is only made after exhaustive 
tests for accuracy and reliability To merit 
this confidence, there is a constant need to 
provide components of the highest quality and 
our ample research and testing facilities en- 
sure continued progress in this direction. 


MOXLEY ROAD BILSTON , STAFFS. 
TELEPHONE BILSTON + 41959 


TL 


FERROXCUBE 


FERROMACNE TIC FERRITE 


_FOR TELEVISION 


nent in television components, with their smaller 


ter efficiency, is largely due to Ferroxcube, the new 
core material 
f Mt illard Ferroxcube in the production of TV com 
if - three main groups: 


UNE ouTPuT TRANSFORMER CORES 
ivent of wide-angle television tubes, with the accom 
i ncreased E.H.T. supplies, the need for lin 
s of the highest possible efficiency has been 
g Mullard Ferroxcube, with its low iron losse 
complet fils this need — also facilitating the assembly ot 
small, co t transformer units by means of solid, non-laminated 
l 


DEFLECTION COIL YOKES 
rd Ferroxcube cores in ring form are ideal for producing the 
agn circuit around deflection coils. Used in this way, 
lard Ferroxcube makes possible the construction of efficient 
r coils with a high Q factor. In order to simplify assembly OTHER APPLICATIONS 
s, these ring cores are supplied either in the form of a In addition to its uses in television receivers, Mullard Ferroxcube 
cle, as two semi-circles, or as castellated yokes is also being widely employed in line communications, radar, 
LINEARITY AND PICTURE WIDTH CONTROLS and other specialised electronic equipments. Che purposes for 
M rd Ferroxcube can very conveniently be extruded into rods Which it is already being most successfully applied in such 
end “ form it is ideal for use in linearity and picture equipments include filter networks, wide band transformers, 
iding a smooth control in a compact assembly magnetic amplifiers, and pulse transformers. 


PLEASE WRITE FOR FULL DETAILS 


~ Mullard rerroxcuse | 


MULLARD LIMITED CENTURY HOUSE SHAFTESSURY AVENUE LONDON w.ca 
MF376 


FOR HIGH-FREQUENCY 
INSULATION 


specify ; REQUELEX’ 


wted by our FREQUEI 

kW. Radio Trans mitter 
Rods made to clos 
Rods and Tubes of 
wer wide dimensional! 


Porcelain for general insulation. 
Frequelex for High Frequency insulation. 
_ Permatex and Templex for F Capacitors 


flepends on th 


«3 Bullers 
LOW LOSS CERAMICS p =a . 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 997! (3 lines) 


Grams’ ‘ Bullers, Cannon, London’ 
BL3b 


the AC.power you require HOLME. MOSS CONVERSION 


c >utton oidhieid receivers 
f - ‘um orctur jer and sund reception without retuning or 
rom our Su terato ‘corporates power supply unit, RF. stage and the highly 

° pp iy esstul dou mixer stage ensuring freedom from noise and correct 


reception of the new single side band transmitters : Price complete 
with 5 valves, ecc 1S gms On approval 7 days 


Ho'me Moss modes of che type AC 3 neutralized triode Pre 
Amplifier are al avarlabie) A well designed and proved unit giving 
the best possible results of ‘Fringe’ wewers. Our confidence in 
the unit 1s revealed by our 7 days’ approva: offer. C.O.D. if desired 
or by arrangement through your Dealer Wustrated teaflets and 
details et available on request 


SPENCER WEST 
QUAY WORKS, GT. YARMOUTH 


Phone Gt Yarmouth 109 


Peer TTT TTT ttt irre 


Prreritiitt iti it iri Pere 


D-C:/A-C- CONVERTER |“ ADCOLA” SOLDERING INSTRUMENTS 


Models for Elect Gramophone from £8 16 =O 


Mode.s or ® Radio-grams and 
Aurochange Radio grams 
(Inc. 3-speed motors) 


' gn * 
Designed for Wireless Assembly and Maintenance. 
SUPPLIED FOR ALi VOLT RANGES FROM 6/7¥. to 230/SO0v 
® Radios The three Adcola Models cover the requirements of the 
Television, Telecommunication and Radar Engineer 
and assure thorough omnting 
from £11 16 6 | Aon. dia. Bit Standard Mode — 22,6 
' at d Mode: — 25 

Se Bs 7 Bite or mo aten. 0. . So 2 

4 ? O< ; ep nis 

pur or . Pacented in tngland and Abroad 


® Teevisions, etc 


Dk ew renee rerure W WoL rom th manu eceurer 
@& ‘ » Many r 
NEW CHAPEL ROAD HGH ST. FELTHAM MIDDX iain. 


Te FEttham 42402 | ADCOLA PRODUCTS LISAITED 


verwece Dep:, $7 Furvees Roa... London, NWS = Tel. GUL liver 5165 General ose So CAANMER COURT, CLAPHAM HIGH 
STREET, LONDON, S.WA. Tei MACoulay 42 
Oversee: Bagnere: . searest BMJ. Orgarisanion Depo: ——- 
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THE AUTOMATIC COIL WINDER & 


ELECTRICAL SPQUIPMENT co. LTD. 
A REET NDON 5.W elephone: ViCtoria 3404-9 
MRE LL LE TTT 


WrreLess Worip 


H: RE’S a Bush Bandspread model which has THE BUSH VIBRATOR PACK V.7. 


become an established favourite in many lands, 


will quickly and easily con- 
for it fully upholds the Bush standard of relia- 


bility and performance. Five wavebands give a vert the EU.15 mains rqceiver 
wide selection of stations and all four short so that it will operate 
wavebands are fully bandspread. Tone-quality is 


: - , from a 6 volt car 
superb, thanks to the special output circuit and a 


sensitive 8" speaker. The cabinet strikes an unusual battery. 
note with its centrally mounted tuning scale and 
is proofed against climatic conditions. Specify 
EBS.15 for AC or EU.15 for DC and AC mains. 


BUSH RADIO 


Write to;- The Expert Manager, 


BUSH RADIO LIMITED, LONDON, W.4, ENGLAND 


Cables: Supesetz, London 


.. in the extensive Kedifon range of communications radio ig.tb® RJ 
frequency, single channel receiver covering 2 to 20 Mc/s. Jy Pyst 
éscillater and other special features make this the ideal unattended, 
point-tg-point and ground-t@air channels and it has full reptile con 
Specialised applications of the K.93 include meartonire: diversity receptio 
frequency shitteworking. PY 
The Redifon range in id MF, HF and VHF } 


telephone ‘ ational ai Al amplifving : syst 
mest. E nquiries for single pinits or complete met 
ey land¢@@ime atdp lifers, remote contr 


welco 


CZ4 i 
Srecening .... . 


- 04 CW 
YZ May Gour Sroble pd p/n 


<a ned 


Gou 2 Hffae as I} OSfte 2 


in. the 


Deller Your Ahaud 


, / 4 Cf ‘ 74,7 y i @4 

AMON CI4 and ¢ Vnplfee @e Sa yruled ‘ Ibi hee wmpilorn 9 ¢ pngland 
/ / ‘ 
lyrkone: Wolverhampton 222414 (5 tines) Tela 


P 4 
gram Vucleo, Wolverhan lon 
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Moving Coil 6° Scale 
SIFAM Portable Instruments "Type M601. 


SIFAM Portable instruments are used 
by discriminating engineers Them 
robust construction and high-grade 
finish ensure ,accurate readings tor 
many years. Ali portable instruments 
are fitted with knife-edge pointers and 
murror scaies. 


The case 1s mahogany, with wax polish 
finish 


Accuracy either B.S. First Grade or 
Sub-standard 


Vhese portables are also available as 
Pyrometers, compiete with externa! 
Ihermo-coupies to meet any specia! 
requirements 
Moving Coil 8° Scale 
Type ™80l. 


@ Write for Catalogue giving full details of the complete SIF/AM range. 


SIFAM ELECTRICAL INSTRUIJENT CO. LT3., Leigh Court, Torquay. Telephone 4547/8. 


E 


\ eau i 
the t 1 gramo 
phon Complete with 
I us automatic 
tor wid lght weight 
tal pickup titted 
th two permanent 
sapphire styl 


4 de luxe t we 
un be used wit ! 
buyers wh chowe « 
erystal or magnet 
picku p 


. in . 
at 78 pom 
ed with an # duu 
turutabie and 
for ase «here spa 
» « considers ow 


The introduction of these unite « 
quality Advanced design and 
methods make the manufactur 


voea! Die 


BIRMINGHAM SOUND REPRODUCERS LTD 


Old Hill, Staffs. Tel. Cradley Heath 6212/3, Grams: ‘Electronic Old Hill, Cradley Heath.’ 
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EDITORIAL COMMENT 
LOUDSPEAKER WITHOUT DIAPHRAGM 


PROPAGATION of V.H.F. FIA SPORADIC E. 


Bennington . 
V.H.F. BROADCASTING 
AMATEUR RADIO SHOW 


VALVE VOLTMETER WITHOUT CALIBRATION DRIF'I 


By M. G. Scroggie 
LETTERS TO THE EDITOR 
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OUTPUT PENTODES 


INDIRECTLY-HEATED VALVES | 'r '1#1 f= 4 nine tao sm 


Type ELA2 for Car Radio Sets. 


FOR BROADCAST RECEIVERS | type erst ford.c. 4.6. Mains Radio Sets. 


EL4! EL42 UL4I 


The Output Stage 


ard tp pentoce n the BBA range are 

b.142 and UL 41, which have been developed ' 6.3 

rements mal receivers. Type " 0.7 

sre rates r OW maximum anode 

itat lo total distortion 

slves normal! med in A.C. and D.C. A 

ctivel 

rated for OW maximum anode dissipation a 250 

W outpat at 10 total distortion, It 250 
table tor sein car radi sets, by reason 

HoT. and LT. consumption and its Vv. —7 


Iwo of these valves can also be 


Characteristics 


\.C. mains sets, to give an output 170 
ngle b.1.41, and with much lower 3% 
tputs up to 7W may be obtained 52 
itput transformer, the eflective 
plier as usually at least | g 10 
trom the power output stage 
en in the published data 
no which the load impedance 
urely re ive ’ tical cases account must be taken 
f the fac I t npedance of a loudspeaker load 
aries wit fre ne amyl for matching purposes the 
iverage unpedance it trequencse between 00 and 
(HM) «¢ wu ¢ taken 
iperhet (including rectiher), where 
r usually precedes the output valve < 
iffment to permit the application of Limiting Values 
wk over the two stages, preferably 
it transformer, thus facilitating adjust me 550 
equency responses and reducing distortion 


e maximum benefit of negative feedback is olbtained by 


an put valve of high power sensitivity. With the 
for example, the drive voltage for an output of 


of the ULAL ts, however, cen 

voltage for 4.2W output bem 

sis because in 1D).C./A.C. mains receivers 
ve must be capable of giving the required 
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Politics 


- 
Radio 

E may all be thankful that the important part 

played by radio in our national life is univers- 

ally recognized. There are fewer grounds for 
self-congratulation, however, in the undoubted fact 
that radio in general, and in particular the control of 
broadcasting, is becoming increasingly a matter for 
political controversy. 

Of course, no reasonable person would deny that 
the future of broadcasting in this country should be 
debated in Parliament before the B.B.C. charter and 
licence are renewed. Ej ually, the wisdom of extend- 
ing the charter for six months to allow of mature 
consideration and preliminary discussion will be 
conceded. But there seems to be a danger that the 
issue may be clouded by party-political acerbity and 
doctrinaire ideology 

When the Beveridge Report was issued about a 
year ago, nearly everybody believed it would form at 
least the basis for the new charter; in other words, 
that there would be no drastic changes. Even now, 
such an exhaustive report, prepared under the 
leadership of such a distinguished chairman, can 
hardly be ignored, but there is a probability that 
certain matters of principle may come under attack 

Can a good case be made out by those concerned 
in the future of radio generally for violent and dis- 
ruptive changes? On the face of it, the best argu- 
ment to the contrary is that the broadcast licence 
figures show something very closely approaching 
saturation. Hazarding a guess as to the number of 
those unlicensed “ pirates” who have lately been 
giving the Postmaster General some concern, we 
may say that 95 per cent of homes are already radio- 
equipped. We hope we are not unduly over-cautious 
or conservative in wondering whether it is worth 
taking the risk of introducing some drastic change 
that may antagonize many existing listeners) on the 
off-chance of drawing the remaining 5 per cent into 
the fold 

So far as the main sound service of the B.B.C. is 
concerned, it may safely be assumed that the reten- 
tion of the monopoly will not be strongly questioned, 
though the question of advertising or sponsored pro- 
grammes will be hotly debated. This battle, how- 
WIRELE 
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ever, promises to be most violent in regard to tele- 
vision, where the high cost of programme material 
provides an argument in favour of it. 

It seems to us that the advocates of advertising 
programmes would do well, as a start, to press for 
experimental use of metre-wave broadcasting for 
this purpose. The Beveridge Report has already 
paved the way for independent operation of stations 
in this band, but, as we tried to show in our Novem- 
ber issue, it is extremely doubtful if such stations 
could be successfully operated without advertising 
revenue. This is an experiment that might well be 
tried, and we do not imagine that the idea would 
meet with the widespread opposition that would 
certainly be forthcoming to any suggestion for inter- 
fering with existing services. 

The question of television in the cinemas seems 
also likely to become an issue in which political 
intervention is particularly undesirable. The Post 
Office, by saying in evidence to the Beveridge Com 
mittee that cinema television “amounted to some- 
thing very like broadcasting,” was originally respon 
sible for throwing this particular victim into the 
political arena. We are sorry to see that the present 
Postmaster General has apparently adopted very 
much the same attitude as that of his predecessor 
in office by refusing to grant licences until the matter 
is put before Parliament. Surely it is within his 
present rights to grant the necessary licences; no 
new principle is involved. Under the Telegraph 
and Wireless Telegraphy Acts, it seems reasonable 
to us to say, in the legal sense, that television 
in the cinema amounts to nothing more than moving 
pictures sent by line or radio telegraph. W/rreless 
World does not remember that the Post Office sought 
Parliamentary sanction when it first allowed its 
licencees to transmit still pictures by radio. Unfor- 
tunately, this matter of cinema television has become 
thoroughly confused and nothing seems to have been 
done to clarify it since we first drew attention to the 
muddle in March, 1951. Here is a case where a 
particularly promising development in which Britain 
has played a leading part is being held up quite 
unnecessarily 
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generator, gave surprisingly good quality at a level 
ipproximating to that at which the average table model 
radio set is used. Above this level some disiortior 
was obvious, and the discharge in the cell was visibly 
interrupted on peaks. It is only fair to add that some 
trouble had been experienced with the generator just 
prior to the demonstration and that near equivalents 
to the designer’s original valves had to be substituted 
at the last minute. This probably restricted the power 
handling capacity of the generator. 

Frequency response curves for constant voltage 
input have been published’ *:* and are remarkably 
uniform, showing deviations of + Sdb or less over the 
range from 25c/s to 10kc/s. The curves show no 
signs of falling off as the latter frequency is ap- 
proached. It is virtually certain that “hangover” 
transients will be completely absent, since the inertia 
of the active gas molecules is negligible compared with 
that of the lightest conventional diaphragms. 

What is not so certain is that the amplitude 
characteristic is linear over the dynamic range required 
for the reproduction of orchestral music. As far as 
we know, nothing has yet been disclosed on this score 
and it may turn out that non-linearity, with conse- 
quent intermodulation, is the Achilles heel of what 
otherwise appears to be a very promising principle. 
The ionization process in a gas is very complex and 
the relationship between current and the applied 
voltage is not linear, even under conditions of constant 
pressure. The relationships between gas pressure and 
temperature, and the kinetic energy imparted to ions 
under the influence of the electric field have been ex- 
plored by Klein’, with special reference to the action 
of the cell as a microphone; but the results are only 
tentative and do not necessarily apply to the case of the 
loudspeaker, where the instantaneous temperature, 
pressure and volume are varying over a much wider 
range. 

Final judgment may reasonably be deferred until 
measurements of the electro-acoustic amplitude trans- 
fer characteristic have been published. If first results 
are unfavourable there is still the possibility of-apply- 
ing feedback to straighten things out, though whether 
this is feasible without a monitoring microphone and 
its attendant complications remains to be seen. A 


TECHNICAL 


N last month’s issue we gave some particulars of the 

Radio Industry Council’s scheme for encouraging 
technical writing Full details have now been 
announced 

From Ist January, 1952, the R.I.C. will award pre- 
miums of 25 guineas each, up to an average of six a 
year, to the writers of published articles which, in the 
opinion of a panel of judges, deserve to be commended 
by the industry 

Any non-professional writer is eligible—and by this 
is meant anyone not paid a salary mainly or wholly 
for writing and not earning 25 per cent or more of 
his income from fees for articles or from book royalties. 

The awards will be made for articles published at 
home or abroad in papers or periodicals which can 
be bought by the public on the bookstalls or by sub- 
scription. Articles in the following classes of journals 
will not be eligible: journals circulating exclusively to 
members of a trade or manufacturers’ journals; the 
privately published journals of professional insutuuons 
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pair of auxiliary probe electrodes in the high-pressure 
region of the horn throat might afford a solution. 

If a satisfactory answer to these questions is forth- 
coming, the “ Ionophone ” loudspeaker, as it has been 
named in France, may herald a drastic revolution in 
receiver design. It has been suggested’ that since 
the input to the loudspeaker is modulated i.f., all one 
needs is a power if. amplifier between the frequency 
changer and the loudspeaker terminals, with a separate 
synchronized r.f. source which may be added «>» the 
input carrier to vary the effective depth of modulation 
and thus to provide a means of volume control. In 
this way the second detector and a.f. stages and their 
possible distortions would be eliminated. _ F. L. 
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PREMIUMS 


or learned societies 


Writers and editors will be in- 
vited to submit published articles for consideration 
to the Secretary, R.1.C., 59, Russell Square, London, 


W.C.1 (with, if possible, five copies of the journal, 
proofs or reprints). The judges will consider also un- 
submitted published articles. 

The judges are given the greatest possible freedom 
in choosing articles for awards, but they are asked 
broad]y to take into consideration: value of the 
article in making known British achievement in radio 
and electronics; originality of subject; technical in- 
terest; presentation and clarity 

The judges are: E. M. Lee and T. E. Goldup, Tech 
nical Directive Board, R.I.C.; W. M. York, Chairman, 
Public Relations Committee, R.I.C.; Vice-Admiral 
J. W. S. Dorling, Director, R.I.C.; Professor Willis 
Jackson, Professor of Electrical Engineering, Imperial 
College of Science and Technology, University of 
London. The panel will have power to co-opt 
specialists. 
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Propagation of VHF. 
via Sporadic 


{nalysis of Some European Data 


HERE frequently form, within the normal E 

layer of the ionosphere, “ patches” or “ clouds ” 

% abnormally dense ionization, which are cap- 
able of radio waves of trequencies muc) 
higher than those reflected by the E layer itself or, in- 
deed, by any of the regular ionospheric layers. The 
patches take the form of thin sheets of ionization hav- 
ing an apparently quite limited geographical area. They 
1 random and intermittent character, both as 
to the time and position of their occurfence and as 
to their ionization density, and, for this reason, are 
called “Sporadic E.” Nevertheless, as will be seen 
later, Sporadic E does display marked diurnal and 
seasonal features in the frequency of its occurrence 
at any one geographical location. 

Clouds of this nature are capable of reflecting radio 
waves, at oblique incidence, on frequencies frequently 
exceeding 30 Mc/s and on remote occasions extend- 
ing up to 100 Mc/s, and they are thus capable of 
propagating over relatively long distances frequencies 
within the v.h.f. band, whose normal range is the 
limited one attained by the travel of the ground and 
tropospheric waves. It is thus apparent that if 
channel-sharing by stations working on frequencies 
in the v.h.f. band is established on the basis of the 
normal ranges, the services may at tmes be subject 
to mutual interference by waves travelling by way 
of Sporadic E. That is, perhaps, the most important 
onsequence of the occurrence of Sporadic E, since, 
nature, it cannot be relied upon to 
be of use in any regular radio communication service 

rransmission by way of Sporadic E is practically 
ilways confined to a one-hop mode owing to the 
remote possibility of its simultaneous existence with 
1 high ionization density at the widely distributed 
geographical points necessary for multi-hop trans- 
mission. The maximum range by way of the medium 
is therefore about 1,400 miles, i.c., a one-hop mode 
via the E layer with the largest possible angle of 
incidence 

There are, in fact, three distinct types of Sporadic 
E, these being, apparently, due to widely different 
causative agencies. The first is the auroral-zone 
type, which was first investigated in detail by 
Appleton, Naismith and Ingram using observations 
taken at Troms6 in 1932-33 Many observations 
by stations in high latitudes have since been made 
upon this type of Sporadic E, including some very 
recent ones at Kiruna, in the north of Sweden,’ and 
from all these its characteristics are now fairly 
clear. It is closely associated with ionospheric and 
magnetic disturbances, and with auroral activity. Its 
occurrence has a maximum around midnight, as also, 
generally speaking, has its intensity, and it has a 
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minimum centred around noon. It can, on occasions 
reflect frequencies of up to 90 Mc/s 

The second—and most important—type ol 
Sporadic E may be called the temperate-zone type. 
since it is the main feature of the sporadic ionization 
which is observed in mid-latitudes. It is to be noted, 
however, that the auroral type of Sporadic E some- 
times spreads to these latitudes, whilst the temperate 
type is frequently observed in high latitudes, co- 
existent with the auroral type.” The temperate-zone 
type, however, displays markedly different charac- 
teristics from the auroral type. It has no relation 
to ionospheric or magnetic disturbances, mt has a 
diurnal maximum around noon and is at a minimum 
at night, and a marked seasonal variation such as to 
give a large Maximum at midsummer with a very low 
rate of occurrence during the winter. Because of 
the noon peak it has been suggested’ that its primary 
causative agent may be the sun’s ultra-violet radia- 
ution, whereas the auroral type, with its night-time 
maximum and its association with ionospheric storms, 
may be due to bombardment of the ionosphere by 
solar corpuscles 

The third type is observed only in low latitudes, 
but at present little seems to be known about it 


Temperature-zone Type 


It is with the temperate-zone type of Sporadic | 
that the rest of this article will deal. The present 
writer has previously published an analysis of some 
Sporadic E measurements made in England during 
1945, 46 and 47°, giving the percentage of time during 
which propagation could be maintained by Sporadic I 
over a range of 1,400 miles. It should now be useful 
to analyse the measurements for 1948, 49 and 50, and 
to see whether the derived curves are similar to those 
for the previous years. 

For this purpose the hourly measurements made 
at the Slough station of the Department of Scientific 
and Industrial Research have been mainly used.‘ Use 
has also been made of the published measurements 
made at Fraserburgh,* De Bilt,’ Lindau,® Freiburg, 
Domont and Poitiers. 

Sporadic E does not have a definite “ critical” fre- 
quency, as do the regular ionospheric layers, but 
reflects waves above a certain frequency with a re- 
flection coefficient which decreases with frequency, 
so that the highest reflected frequency observed 
depends, not only upon the density of the 
phenomenon, but also upon the power of the trans- 
mitter and the sensitivity of the receiver. Thus the 
observations made at different stations may not be 
strictly comparable, though those for any one station 
are, of course, indicative of the density of the ob- 
served Sporadic E, in terms of the reflected fre- 
quency. Because, however, of the considerable 
variation in the density of the phenomenon, the 
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curves of Fig. 2 (a 
the percentage of the total time at each hour of the day 
when Sporadic E was observed and that of Fig. 2 (b 
the mean values for the three years, none of them brings 
out the maximum proportions of Sporadic E, in terms 
of percentage of time. As the seasonal curves of Fig 

it is during the months May to August that 
Sporadic E is chiefly in evidence, and Fig. 3 is pro- 
duced to show the mean diurnal distribution during 
those four months only for the period 1948/50. This 
curve shows an approximately 100 per cent. increase 
in the values, both by day and night, as compared 
with those given in Fig. 2(b). Again the subsidiary 
peak at sunset is absent. It is seen that, for several 
hours before and near noon, Sporadic E is present for 
roughly half of the total time during the summer. It 
is, therefore, of considerable importance in _ the 
propagation of frequencies in the v.h.f. band during 
those months, and, especially from the point of view 
of shared-channel interference. It remains to be seen, 
however, to what extent the propagation by Sporadic 
E is likely to deteriorate with increasing frequency. 


Propagation Characteristics 


Although, as has been said, mean values of Sporadic 

E highest reflected frequencies are largely meaningless 

because of the great and seemingly erratic variations in 

the incidence and intensity of the medium, yet some 

idea of its propagation potentialities for various 
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Fig. 4 an percentage of time when Sporadic E would 
sustain propagation over |,400 miles during daytime in Sum 
mer months (Moy-August inclusive) ; 0600-2200 G.M.T 


frequencies was obtained in the following way. Th 
recorded measurements were classified into frequency 
bands, each band being 1 Mc/s wide (>5 Mc/s, 
*6 Mc/s, et Then the percentage of time during 
which Sporadic E existed with each band was estab- 
lished. Multiplying by the Sporadic E m.u.f. factor 
appropriate to 1400 miles converted the results into 
frequency bands which would have been propagated 
over this distance. It was decided to confine this 
examination to the periods when Sporadic E wa 
present for more than 10 per cent of the total time, 
namely, from May to August inclusive (Fig. 1b), and 
from 0600 to 2200 G.M.T. (Fig. 3 

The results are plotted in Fig. 4, which gives the 
mean percentage of the total time, for the three years 
and for the summer months and hours of day 
mentioned, during which propagation could have been 
maintained by Sporadic E over a range of 1400 miles, 
plotted as a function of frequency. This curve is not 
very different from that obtained in the previous 
analysis for the years 1946 and 1947, so far as the 
highest frequencies are concerned, but the values for 
the lower frequencies are, in the present case, some- 
what larger. It is that there is a very rapid 
decrease in the rate of incidence of Sporadic E capable 
of sustaining propagation over the distance considered, 
with increasing frequency. However the effect of the 
temperate-zone type of Sporadic E in long-distance 
propagation would appear to extend up to a frequency 
of about 88 Mc/s (occasionally even higher) during the 
summer months, though on frequencies above 55 Mc/s 
it may be considered to occur so infrequently as to be 
of little importance. It may be considered, therefore, 
that, from the shared channel point of view, stations 
working on frequencies between 30 and 55 Mc/s 
would be subject to a considerable amount of mutual 
long-distance interference during the summer months, 
whilst those operating in the 55 to 88-Mc/s band 
would suffer such interference only occasionally 
Stations on frequencies above 100 Mc/s would rarely 
suffer such interference. This curve, now generally 
substantiated by an examination of measurements 
taken during more than five years, may, it would seem, 
be taken as being practically true for interference 
conditions in the v.h.f. band in the temperate zones. 

It would, of course, be extremely interesting if onc 
could obtain some idea of the geographical extent of 
Sporadic E clouds at any time, to see if they were sub- 
ject to any systematic movement or “drift” and to 
learn something about the way in which they grow in 
ionization density. As has already been pointed out, 
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f the growth and early decay of a Sporadic E ** clou over rope on 24th May, !950 By 1/500 
mpproximately the density at 1/00. The contours represent s of equal vertical incidence fE 


geographical area, but E measurements taken at times when the phenomenon 
can, even in an intense was being observed at one or other of the stations in an 
of some 200,000 square intense form 
E reflectioris obtained by The measurements at these stations are generally 
94-Mc/s band as his basic made at hourly intervals and, in order to obtain a 
ximate positions of Sporadic synoptic picture for given time, the measurements 
nited States, deduced ‘ir were compared for the same hour (G.M.T Un- 
ume, and found that > fortunately the measurements at Freiburg are made at 
velocity of 130 metres per intervals which are one half-hour differert from those 
north and northwest with a_ for the other stations, so some liberty was taken in as- 
cond in another suming the measurements were made a half hour later. 
imilar work has been done Symbols were allotted to Sporadic E vertical incidence 
believed that attempts have measurements of highest reflected frequency lying 
vertical incidence measure within different frequency bands, by setting out 
stations, both in Europe and the results for different stations one above the other 
$ in diagrammatic form it could be seen whether there 
tions at Slough and Fraser- was any correspondence in their measurements. It was 
De Bilt in Holland, Lindau realized that the measurements from different stations 
and Domont and Poitiers are not strictly comparable, but, since the frequency 
examined to see whether bands were 2 Mc/s wide, it was hoped, at least, to 
e between their Sporadic detect whether intense Sporadic E was present simul- 
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FRASERBURGH 


@FREIBURG 


—— 


Probable track of the “ centre'’ of the Sporadic E 
" shown in Fig 


taneously above different stations. As an example the 
results for the 23rd-25th May, 1950, may be mentioned 
On 23rd May there was relatively little intense Spo- 
radic E recorded, though the diagrams showed that 
there was a certain correspondence between some of 
the measurements at different stations. On the 24th 
and 25th, however, it became intense during certain 


hours, and the diagrams clearly showed that it was 
recorded in an intense form simultaneously, or with 
an indicated time lag, at different stations. 

Selecting certain daily periods during which intense 
Sporadic E was present over a large part of Europe, it 


was then attempted to plot its contours in terms of 
highest frequency reflected, with a view to ascertaining 
its geographical extent, and its direction and velocity 
of movement or drift. The best result obtained is that 
shown in Fig. 5, which, it is thought, shows with rough 
accuracy, the growth and early decay of a Sporadic E 
“cloud” over Europe during 3 hours on 24th May, 
1950. The contours are marked in terms of the highest 
frequency reflected at vertical incidence, so that the 
“outer” contour represents, at each hour, Sporadic E 
capable of propagating 26Mc/s over 1400 miles, 
whilst the “inner” contour at 1300 G.M.T. (indicat- 
ing the most intense Sporadic E recorded during the 
period shown) represents that capable of propagating 
67.6 Mc/s over this distance. 

At the time of its maximum density the “cloud” 
apparently covered an area of at least 500,000 square 
miles, although it is, of course, impossible to be at all 
certain about its area, because, for one reason, there 
were no measuring stations at its western boundaries. 
It is to be noted, in this connection, that in Fig. 5 the 
outer contours are for much less intense Sporadic E 
than was observed by Ferrell, but if the area enclosed 
by the 9Mc/s contour is taken—and this would 
correspond roughly in intensity to the Sporadic E 
observed by him—then the area covered would be 
roughly similar to that observed in the U.S.A. In the 
present case, at 1300 G.M.T. the Sporadic E (inside 
the 5 Mc/s contour) would appear to have extended 
some 600 miles in a north-south direction and some 
800 miles in an east-west direction. It should be 
pointed out that this must have been an exceptionally 
intense cloud, for such high vertical incidence 
measurements are not frequently recorded 

An attempt was made to trace the direction of move- 
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ment and velocity of the “cloud” during the penod 
under consideration. This was done by locating the 
approximate position of the “centre” of the cloud at 
each hour, and the result is plotted in Fig. 6. From 
this it would appear that the “drift "@was at first 
northerly, and then north-westerly, and finally, after 
the decay of the cloud had begun, south-westerly. The 
total drift during the 3 hours under consideration was 
about 470 miles, giving a mean velocity of about 70 
metres per second. The directions and velocity of drift 
are therefore similar to those observed by Ferrell 
Similar directions drift were deduced for other 
clouds of Sporadic E which were examined in the same 
way, though none of these was so intense as that in 
the example given 

It does seem _ possible, 
growth and movement of Sporadic E 
the vertical incidence measurements made at a 
number of stations. Much further work will, how- 
ever, be necessary on this matter before any definite 
conclusions as to the real geographical extent, and the 
direction and velocity of movement of Sporadic E 
clouds can be drawn 


trace the 
clouds from 


therefore, to 
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* SUB-MINIATURE ” SOLDERING IRON 


ORKING on the principle that the assembling of 

present-day “sub-miniature” equipment calls for 
special tools and appliances of appropriate size, Oryx 
Electrical Laboratories (BCM/ORYX, London, W.C.1 
have produced a series of electrical soldering irons of 
exceptional smallness. Measuring under 6in in length and 
weighing about a quarter of an ounce, these irons are made 
in two basic types—with or without replaceable push-on 
bits. Ratings vary from 6V, 6W to 24V, 9W. A test 
shows the Oryx irons are capable of doing heavier work 
than that for which they are clearly designed; on light 
work temperature is well maintained in continuous use 


Oryx soldering iron (intermediate size bit) for wiring ** sub- 
miniature ’’ sets, hearing aids and other extra-light work 


V.H.F. BROADCASTING 


controversy and 
now cemerg- 
proposed v.h.f. broadcasting 
An article in the Autumn 
Quarterly gives an outline of 
nent of a three-programme 
88-100 Mc/s, and th 
both in the laboratory 
best f 


rumour, 
facts are 


range 
made, 
ide on the method of 
keeping receiver costs 
modulation have been 
mplitude modulation), a.m 
noise limiter 
frequency modulation 
modulation systems have 
not thought to offer suffi- 
merit further 


,0r- 


vith 
ind f.m 


‘Pulse 


incor 


ul are 
r broadcasting to 


Signal Noise Ratio 
As { 


little t ho between the 


reproduction is concerned there 
alternatives considered, 
a carefully designed 
used in judging 


provided at in the case of a.m.] 
limiter employed Phe criterion 
the rel ystems has therefore been 
signal has been studied both for 
backgrour interference of the 
type some domesti 


pulsive 
cars and 


26db advantage 
uund noise from receiver hiss 
rmal listening conditions, this 
observation with a simple 
for background hiss 

* but not “disturbing,” 


has shown a 


sults showing comparison of 
nt of view of impulsive 


B.B.C. Recommendations Based 


on Recent Tests 


of 1,000 «V/m is necessary with 
with f.m. the corresponding 


a signal field strength 
am. OF ami. whereas 
figure is only 50 «V/m 

Impulsive interference, which is generally random 
in character, more difficult to measure, and to get 
consistent results for comparison an artificial source 
giving repeated uniform impulses was used. The 
curves shown in Fig. 1 confirm theoretical predictions 
of the “ improvement threshold” at unity signal/noise 
ratio with f.m., and for ratios greater than unity, f.m 
hows a 25db superiority over a.m 

The fi trength contours for Wrotham, which 
ely to either ‘a the 20kW transmitters used at that 
Stau0a, are soown in Fig. 2. It will be appreciated 
that at 90 Mc/s these contours are average and that 
considerable local variations are possible, particularly 
in hilly or built-up areas 

In addition to these measurements of field strength 
the B.BC. has asked the opinion, in the form of a 
questionnaire, of a number of listeners in all parts of 
the projected service area who were provided with a 
standard receiver of reasonable but not abnormally 
good specification, which could be switched at will to 
each of the three modulation methods under review. 
The results have been analysed and tabulated on the 
basis of a first-class service area in which the inter- 
ference from 50 per cent of cars on a busy road 30 to 
60ft from the receiver is imperceptible and of the 
remainder occasional cars may give rise to interference 
which is “slightly disturbing”; and a second-class 
area in which at least 5O per cent of cars is never 
graded as worse than “ perceptible,” though occasional 
cars may be graded as “disturbing.” The approxi- 
mate field strengths at the lower limit of these two 
areas and the corresponding ranges are given in the 


that to cover the.country using 

from three to four times the num- 
ber of stations using f.m. Apart from the difficulty in 
obtaining agreement for the larger number of high 
masts, the increase in the cost of equipment, high- 
buildings and maintenance would be 


tates 


report 
would require 


ystem of modulation is used, the neces- 
ymon-channel working will have to be 


TABLE 


Second-class Service 
Area 


First-class Service 


System Area 


Field- 
strength 
mV 'm 


Approx. 
range 
(Miles) 


Approx 
range 
Miles 

45 0.25 60 
35 l 50 
25 3 35 
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faced. Close synchronization, as practised at medium 
frequencies, is not feasible at v.h.f. and the report dis- 
cusses experiments to determine the possibilities of 
interference under freak tropospheric propagation 
conditions between distant stations with frequency 
differences from zero to 15 kc/s. The provisional 
national scheme will be planned to avoid interference 


E.M.I 
Aer i. * 


HE National Institute for the Blind recently 
announced that two of their blind trainees had 
completed the year’s course in radio servicing 

at the E.M.I. Institutes and had secured first and 
second~<lass passes in the terminal examinations. 
Reference was made in our Earls Court Show report 
to the universal Avometer adapted to enable blind 
users to take a reading by touch. A signal generator was 
also adapted for the use of these two blind trainees, 
who took the normal course with the sighted students. 
Circuit diagrams and service manuals were prepared 
for them in Braille by the N.I.B. 
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Contour map of field strength from the Wrotham v.h.f. transmitter, based on measurements taken by the B.B.C. 


on this score for al] but 5 per cent of the time on 
those days in the year when propagation conditions are 
conducive to long-rahge transmission 

The scheme will give a three-programme service to 
87 per cent of the population of Gt. Britain and 
Northern Ireland under “first-class” conditions, and 
a “second-class” service (or better) to 96 per cent. 


INSTITUTES 


This example of the training provided by E.M.I. 
Institutes must not be taken as typical, but it does 
serve to show the versatility of the organization in 
meeting a special need. 

The college, in Pembridge Square, Notting Hiil 
Gate, London, W.2, provides a variety of courses, rang- 
ing from three-week practical courses on radio,and 
television servicing to a fouf-year course in electronic 
engineering. Between these two extremes lie a three- 
year telecommunications-engineering course and a 
one-year course covering the principles and practice of 
radio for servicemen. At the beginning of the 


11 


s taking the one med 1 pr ssion and many branches of scientific 
nere : | 
erm cours roe: thout saying that a successful recording 
any, E.M.1., Ltd idio must poss first-class technical equipment 
H. F. Trewma was appropria therefore, that the annual general 
leg meeting of the ssociation of Professional Recording 
Studios held this year in London on November 23rd 
hould open with a discussi n “Amplifiers for 
Recording which was prefaced | 1 résumé by 
H. J. Leak of the problems ipplying feedhack 
from the cutter head itself, and of some of the cucuit 
irrangements which have proved reliable in use 
That technical excellence of the _ recording 
apparatus itself is only the first step in establishing 
1 profession ervice was emphasized by Morris 
Levy, who spoke during the afternoon session on the 
factors contributu o the achievement of an atmo- 
sphere in whic rusts could give of their best 
SOUND RECORDING Derck Faraday ice-president) gave members an 
count of the work of the larger private studios 
ORGANIZATION engaged in recording complete programmes and 
features for broadcasting stations on the Continent, 
Dominions and the U.S.A 
HW oork of the {ssociation of In reviewing the work of the year H. L. Fletcher 
hairman) emphasized the importance of corporate 
Professional Recording Studios representation at the highest levels in all matters 
iffecting the interests of recording studios. Valuable 
concessions in the matter of purchase tax had 
resulted from consultations with the Inland Revenue 
is created a widespread ind representations had been made to the committee 
mateur and profes investigating the law of copyright regarding proposals 
ther who use lation considered inequitable They 
xpression and criticism, d discussions on matters of mutual 
have learned the pleasur interest with the Miusician’s Union and _ the 
tures of social gatherings Mechanical Copyright Protection Society 
wing children can give The general secretary of the Association (M. K 
this demand a growing Howells, 14, Wynchgate, Harrow Weald, Middlesex), 
have opened in all parts in his report, stated that the membership numbered 
being enlisted not 83 and that application for a certificate of incorpora- 
I Association had been made 


reproduction now attainable 


ilso by the 


CORUNDITE CABLE TERMINATION 


“PHE good electrical properties, exceptional mechanical strength, heat- 
and damp-resisting qualities of Corundite, the insulating material 
d in certain grades of K.L.G. sparking plugs, led to an investigation 
to its possible applications as a radio insulator. As a result, a range of 
onnectors for hermetically sealed radio components was produced 
More recently, further work has been carried out at the instigation of 
Felegraph Construction and Maintenance Company to ascertain its 
isefulness as the terminal connector and seal for certain types of Telcon 
yressurized coaxial cables used as feeders for television transmitters 
hese end-connectors have to withstand pressures up to 100 lb per square 
inch and must be suitable for tropical, temperate and arctic conditions 
Ihe type of termination evolved by K.L.G. Sparking Plugs, Ltd., for 
purpose is shown in the illustration. The steel body can be fixed 
to the sheath of the cable and sealed mechanically by any of the well- 
known methods, and it incorporates a Schrader air valve for introducing 
the gas into the cable 
The technique of joining the Corundite insulator, which, incidentally, 
1 fused aluminium-oxide substance, to the steel body and also of making 
1 pressure-tight joint between centre conductor and insulator is similar 
to that used in the manufacture of K.L.G. sparking plugs, as the working 
requirements are closely related 
ll Corundite termination seals are tested at 300Ib p.s.i. and the 
material appears to be quite capable of withstanding the high axial thrusts 
brought about by varying rates of expansion of cable and aerial elements 
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to new high standards __ 

w high standards of accuracy 
Demands trom Industry and the Services for valves of a higher standard 0. accuracy and reliability 
have called for consideration of the machines employed in their manufacture. The result has 
been that our engineers have produced these two outstanding machines, both o!: which have 
been designed for the high speed production of valve components to a standard of accuracy 
and ruggedness which so far has not been equalled anywhere in the world 


These machines are already operating in Britain, U.S.A. and other parts of the world In the 
Brimar Valve works at Footscray, Kent, England, they are engaged in the production of the 
high accuracy, extra-rugged Brimar TRUSTWORTHY Valves 


*lease ask us for comprehensive details of these outstanding machines 


NOTE THESE IMPORTANT FEATURES 
The MITCHELL-BRIMAR Stem Machine The BRIMAR Grid Winding Lathe 


The Brunmar Grid winding iathe has developed in order to 
Designed to meet the need for a British stem machine. Capabic - , . . 
f producing extra ruggec miniature and noval stems with a high produce a finished grid in one operation, thus reducing costs and 


t y ra oduc 
fegree of accuracy. the Mitchell-Brimar stem machine offers these anproving the product 


been 


yutstanding features :-— 


Processes actually carried out 
yn the machine 
a) Pine polishing of the giass 
sc 


6) Bubbie cushions raised in 
the glass around tower 
parts of pins 
Hydrogen cleaning of the 
upper and tower parts of 
the pins 
The setting of the correct 
radial compression strain 
n the glass disc 


Simpie 
production o 
stems at wil 
Production rate 700 per hour 
approx. with a loss of 2 per cent 
max 

One operator only 

Accessible adjustments 

Easily and quickly dismantied 
Extremely robust construction 
Easy maintenance 
Automatic pin teed 
Automatic ciection oO: 
stem 


¢ e-over permits 


B7G or BIG 


fished 


__ MITCHELL _ 


STEM MACHINE 


i 


Constant and variab 
atid production 


pitct 
Increased accuracy of 
lengths 
Eliminatior 
back when 
are cut 


grid 


ot * spring - 
support wires 


Maximum possibie work can 

be done on grids on or 

the machine. Thus 

possible to 

(a) Wind to the fina’ profile 
wherever the required 
prohie permuts 

6) Hot-stretch the strir 


_BRIMAR_ 


Gs 


_GRID LATHE | 


after winding. to 
straghten support wires 
Burn out. during wind- 
ing the wose turns 
between grids 
Automatically stake 
arids duri winding 
« oid-etsetch during the 
winding cycle. strips un- 
suitable for hot-stretch- 
ng 
Chop erids accurately « 
length 
Unusua mechamica! sound- 
ness 


Freely interchangeabie parts. 


B IMAR We regret that tor the present our supplies of these machines must be tor EXPORT ONLY 


Standard Telephones and Cables Limred roorscray 


SIDCUP KENT 


Be eed 


Ree ler ten 
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MICROPHONES 
RECORDING : 


AMATEUR RADIO 


TYPE MIC 16 


Incorporates the Acos Floating Crystal 
Sound Cell giving a response sobaantalie 
flat from 30-10,000 cps. Performance is 
unaffected by vibration or shock and low 
frequency wind noises. As in the case of the 
MIC 22, two alternative mountings for the 
MIC 16 head are available 

MIC 16-2 is a complete desk stand unit with side 
cable entry 

MIC 161 is ready for fixing to either British or 
American type floor stands by means of a knurled ring 


» PRICE £12.12 (Either Mode!) 


COSMOCORD LIMITED 


P.S. As you probably know, we make good pick-ups too, in large numbers. 
y g g 


therefore we expect to be producing stil! more and still better pick-wps soon, just now we don’t advertise pick-ups at all. 


TYPE MIC 22 


This model incorporates the famous Acos 
‘* Filtercel ’’ insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 cps. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alter- 
native mountings are available for the MIC 
22 head 

MIC 22-2 is supplied as a complete unit incorporating 
an attractive desk stand with cable side entry. 

MIC 22-1 is for fitting to any British or American type 
standard floor stand and can also be used as a hand 


microphone 


PRICE £6. 6 (Either Model) 


ENFIELD, MIDDX. 


But even larger numbers of people want them. Although, 


AMATEUR RADIO SHOW 


‘Larger - than - Usual 


Display of 


Home-constructed Equipment 


HIS year the amateur radio exhibition organized 

by the Radio Society of Great Britain was more 

in the nature of a truly amateur show than 
as a vast amount of home-constructed equip- 
was on view 

Some of the credit for the fine appearance of the 
amateur exhibits must go to makers of components, 
such items as mains, modulation and audio trans- 
formers taking on a different appearance when neatly 
cased The “potted” varieties shown by Woden 
well examplified this practice. 

E.M.I. have always been staunch supporters of the 
amateur movement and their contribution to this ex- 
hibition took the form of a comprehensive display of 
special test and measuring equipment, a series of 465- 
kc/s if. transformers in large, medium and midget 
sizes, eliptical loudspeakers and some transformers. 

One of the worst nightmares of the transmitting 
amateur is the thought that he may be causing inter- 
ference to local broadcast listening and to television. 
Many cases of interference are erroneously attributed 
to his activities; nevertheless it behoves all amateurs 
to make their equipment as TVI-proof as possible 
To achieve this, complete screening is needed, as well 
as harmonic and spurious radiation filtering. Filters 
for the latter purpose were shown by Panda Radio, 
while all requirements for screened boxes and cabinets 
were catered for by Philpotts Metalworks 

G.E.C. had a display of modern valves and a test 
set, but the exhibit that caught the eye on this stand 
Right Well-constructed 
controlled two-metre 
shown by E 


crystal 
converter 
Yeomanson 
Bottom right : Model 7 Avo 
meter modified for use by a 
blind persor 

Below sw Acos hand 
crysta robhone Typ 


M 4 
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The largest single amateur 
exhibit for use on 160 
and 2 metres—shown b 
S. Sharp (G3CK X) 

One of the smallest 
controlled 

shown by C 


crys a 
transmitters 


Cutts (G3HRC) 


was a neat Yagi aerial constructed from light-alloy 
tubes and special castings. It embodies a balance to 
unbalance matching transformer 

Among the piezoelectric crystal devices shown by 
Cosmocord was a new hand-type microphone. Avail 
able in various colours it contains a double-crystal 
element, has a switch in the hand grip and is said 
to have a response sensibly flat up to S5kc/s. 

Prominent among the Avo exhibits was a Model 7 
Avometer with a blind man’s attachment consisting 
of an external indicator and Braille scales, a log one 
for ohms and a linear one for all other purposes. The 
external pointer is independent of the internal one 
and is moved by hand. When the two coincide a 
locking device comes into action and the slight resist- 
ance it imposes is easily determined by feel. 

This report would be incomplete without some 
reference to the very fine displays staged by the Navy 
and the Royal Air Force. 

The main interest on the Navy’s stand was an 
exhibit showing some of the activities of the Royal 
Naval Volunteer Wireless Reserve, but there were also 
some of the latest communications receivers used by 
this Service 

The R.A.F. showed examples of the latest minia 
turized radio and radar airborne equipments, also a 
research section where the present idea of minia- 
turization is made to look a little foolish. Compari- 
sons were made between sub-assemblies now in use 
and how they will appear in the future when sub- 
muniaturization gets into its stride. 


LIST OF EXHIBITORS 
Automatic Coil Winder and Elect. Equip. ¢ Ltd., Winder House 
Douglas Street, Westminster, London, $.W.1 
Cosmocord, Ltd., Enfield, Middiesex 
E.M.1. Sales and Service, Ltd., Hayes, Middlesex 
English Electric, Ltd., Queen's House, Kingsway 
General Electric ( Ltd., Magnet House < 
W.C2 


London, W.C.2 
Kingsway. London 
Rochdale 


School Lane Lancs 


Panda Radio Co., 58 
E. J. Philpotts Metalworks, Lid., Chapman Street, Loughborough 
3 


Salford Electrical Instruments, Led., Silk Street, Salford 
Woden Transformer Co., Ltd., Moxley Road, Bilston, Staff 
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VALVE VOLTMETER 


without calibration drift 


“Infinite-input, Zero-output-resistance 


for D.¢ . Volimeter 


use with any 


THOUGH 


ltimeters 


much has been written about valve 
including at least one large book 

writer 1s aware the subject has 
been pursued to its logical conclusion. If we 

attempt to do so, we must consider what a 
voltmeter essentially is—a voltmeter in which 
onnection of the indicating instrument to the 
pt measured is indirect, through an impe- 
verting device, in order to eliminate as 
ible any loading effect on the source of the 


re to be 


noticed that no mention has been made of 
That is because it is required only when 
alternating ltages, and although most 
provision for doing this it 1s 
he essential element is the 
V r, and it is the fact that valves 

be arranged to have a very high input 

d relatively low output impedance 

seful for that purpose. Some 

of valve voltmeter combine 

onverting functions in one 

\owadays is to separate them 

rectifying portion has already 

much publicity in the following article it 
nfine attention to the impedance 

juired for both alternating and 


mecter l lude 


It will be assumed that the indicating instrument is 

meter, as experience has shown this to 

nient. Preferably it should 

highly sensitive, because microammeter* 

expensive and easily damaged 

the ideal converter would be one witn 

impedan for it would then have no 

ltage being measured), and zero 

n the whole of the meter 

wire-wound and highly 

the main objects 'n valve 

been to make the output 

sible, the results are usuall) 

ideal zero. And it seems to 

at any valve worked wit! 

input conductance 

first, to show that 

re concerned this assumption 

to explain how the output 

practically zero, so that the 

to any ordinary moving-coil 

voltmeter, 1 lapt it for infinite-impedance * 

iffecting its calibration It 

1 1 is unaffected bv even large 

changes in the val aracteristics, because a variable 
tactor mains constant at 0 


1 
moving-col 
st generally conve 

to be 

th 
irly, then 


infinite input 


measu 


tollow 


multipi 


i4 


idaptor 


By M. G. SCROGGIE, B-Se., M-LE.t 


First, then, the matter of imput conductance. 
[he elementary book or instructor explains that current 
through a hard valve flows to the cathode only from a 
positive electrode ; so as long as the grid is negative 
to cathode there is no grid current For ordinary 
amplifier and receiver circuits, in which the resistance 
in series with the grid seldom exceeds IM, and 
nobody is any the worse for a slight shift of grid bias, 
that is a fair enough simplification. The trouble 
comes if one carries this early impression into work 
on measuring apparatus, where grid circuits may be 
much above 1M® and an unintended shift of even a 
small fraction of a volt is intolerable. 

In the work which led to this article it was con- 
sidered that a valve voltmeter in which the reading 
was noticeably affected by a grid circuit resistance of 
20M 2 would be a poor thing. The fact that published 
valve voltmeter circuits showed rectifier load resistances 
of anything up to 100M, followed by (as far as could 
Fig. | Conventional 


‘ + 
valve voltmeter circuit 


Fig. 2 Portions of 
characteristic curves of 
typical triode-connected 
samples of (a) EFSO and 
(b) SP6!, with and with- 
out 2CMQ in series with 
the source of V,,, show 

ng unsuitability for 
measuring oppacratus 
high-resistance 
input circuit. Results 
with other types of high 

slope valves were, in 
general, similar 


with 
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iplifier valves, suggested that 
much difficulty in this respect 


n 
ampiin 


al trial circuits, the impedance converter 
er followed the present-day practice of 
i twin triode somewhat as sketched in Fig. 1. 
he merit of this arrangement, of course, is that 
variations in supply voltage tend to affect both triodes 
equally that the zero setting is not appreciably 
affected. And the negative feedback due to using the 
valves as cathode followers has a stabilizing and scale- 
limearizing influence 
But just now we are considering the input circuit. 
To observe possible error due to input circuit resistance 
ve effect on the reading of inserting high resistances 
, was noted. With the original valve, as little as 
caused a considerably larger change in reading 
than could be tolerated. A number of other valves 
then tried—ancient and modern, separate and 
combined, triode and pentode. The results varied 
from indifferent to bad. Even glass-based valves 
if the EF50 type were not really satisfactory, nor was 
the valve holder responsible. It must be understood 
that the types tested were those considered reasonably 
suitable as cathode followers feeding a meter movement 
taking ImA or so full scale. That is to say, they were 
fairly large slope, not less than 3mA/V 
ibly more, in the interests of an approach 
other clause of the ideal—zero output resistance. 
Figs. 2 (a) and (b) show the changes in anode current 
on inserting 20M in series with the grid bias source, 
for typical samples of EF50 and SP61 valves respec- 
tively In fairness to the makers it must be said that 
such a grid resistance is far above the limit rating.) 
One notable feature is that with normal heater voltage 
grid has to be as much as 1.5-2V negative to cut 
grid current. With greater negative bias the error 
of opposite sign, due apparently in the main to 
leakage from the anode. This was especially so with 
some of the twin-triodes. Assuming that the anode 
100V, the leakage resistance to make the grid 


were 


chosen for 
and prefer 
to the 


P of 


potential 0.02V more positive when 20M is inserted 
in the grid lead is as high as 10°MQ; which shows 
that the demands of a valve voltmeter are not easy to 


meet, at amy rate with mass-produced high-slope 
valves 

The conclusion from this was that to fulfil the input 
requirements it would be necessary to use a type of 
such as the EF37, which was known to have an 
extremely low input conductance, especially when run 
at low anode voltage and current and somewhat sub- 


voltage. It had been found possible 


alve 


norma! heater 

to use such a valve to measure resistances up to well 

a million megohms. Unfortunately these con- 

f type and operation are diametrically opposed 

low-resistance output. There seemed 

for it but to use two pairs of valves 

—one for high-resistance input, coupled to the other 
for low-resistance output. 

At this stage we can turn our attention to the output 
resistance. A valve with a slope of 5mA/V under 
operating conditions has an output resistamce as a 
cathode follower of about 2009. In Fig. 1 there 
are two in series, making 4002. Assuming that the 
lowest range is 0-1V, and the meter is 0-lmA, and 
for the moment) that there is a one-to-one coupling 
between input and output valve grids, the total resis- 
tance in the meter circuit on this range would have to 
be 1,0002. Of this, 400 would be in the valves, 
and therefore varying inversely as their slope. Al- 
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Fig. 3. Outline cir system having very high input 
resistance and almost zero output resistance V, is the volt- 
age to be measured, and V. (the output voltage) is less than 
1°, lower even when feeding a resistance as lictle as 5001). 


though the effect of varying supply voltage on zero 
setting would largely be balanced out by the symmetri- 
cal valve arrangement, the effect on slope and conse- 
quently calibration would not, and stabilization would 
be essential to ensure accuracy under present-day 
electricity supply conditions. The gradual change 
in slope with age would also cause error, and valves 
could not be replaced without recalibration or adjust- 
ments of a fairly elaborate kind 

So altogether we seem to be arriving at quite a 
complicated and expensive piece of apparatus, with 
a not very attractive performance. A voltmeter of 
any kind cannot really be considered satisfactory 
if a substantial part of its resistance on any range 
depends on the mutual conductance of a valve or 
valves. One would much prefer to see it all as wire. 


Self-stabilizing Circuit 

At this point it occurred to the writer that a stab- 
ilized power supplv can easily be made to have an 
output resistance (R,) of a few ohms, or, with a little 
care, a fraction of an ohm. The type of circuit in 
mind operates as a cathode follower with amplified 
feedback. Whereas the output resistance of a simple 
cathode follower is approximately 1 g,,, this figure 
is divided by any voltage gain that is provided in the 
feedback loop. A valve of the EF37 class is excellent 
for providing voltage gain. Applying the voltage- 
stabilizer technique to a balanced valve-voltmeter 
circuit resulted in the arrangement shown in its 
simplest form in Fig. 3. V1 and V2 are the output 
valves. V3 and V4 are the high-input-resistance 
valves, connected so that their tull gain in conjunction 
with V1 and V2 is fed back. With normal values, 
the difference between the output and input voltages 
V,, and V, is of the order of only 1 per cent, so a dic 
voltmeter connected between a and 4 need not be 
recalibrated when used to measure voltages applied to 
the V, terminals. As will be showr later it is an easy 
matter to eliminate even this small error. 

Vl and V2, being used as cathode followers, are 
necessarily triode-connected whether or not they are 
in fact triodes. Seeing that R, is now of the few-ohm 
order, the possible error in calibration due to varia- 
tions in the characteristics of these valves is quite 
negligible, and if this consideration were the only one 
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Vantage 

on a multi-range volt 
adapter is in use, but only 
pending on the circuit design 

It is here that the action of 
idered in greater detail 


inalysis would probably 


ike otf 


vith 


th 
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he most 
a problem of this kind, per 
imation, supplemented by a 
ontrolling the departures 
tance we know already 

1¢ System, as a source of 

st approximation) zero; 

ere actually is can be made 
reasing the total voltage gait 
Toa approxima- 


at this stage 


second 


and m is the voltage gain 
ecause V2 and V4 (assumed 
introduce a second equal 

a resistance-coupled valve 
iding EF36, EF37A, and any 
iS a triode, but can easily be 

a pentode circuit. Taking 
O6OA/V, we calculate that 


rrun to ensure low input conductance 


ot the order realizable in practice 

Let us disregard initial voltages in Fig. 3 and take a 
the zero point he usual method of connecting 
diode for alternating voltages makes V, negative ; 
so to begin with let us suppose V, 1. This 
negative voltage on the grid of V3 will reduce its 
unode current, raising the voltage of its anode and 
lowering that of its cathode The raised anode 
oltage will make the grid of V1 (and hence its cathode 
more positive, This positive movement, being 
ted back to the grid of V3, will tend to neutralize V,. 
In fact, assuming for the moment that the cathode of 


too 


V3 is somehow kept at a constant potential, and that 
the gain from the grid of V3 to the cathode of V1 is 


of the order of 100, only about 0.01V change in 
the grid potential of V3 would be needed to raise the 
cathode of V1 by 1 volt. In effect, then, introducing 
V, does not lower the potential of its grid end 
appreciably ; it raises its cathode end by practically 
the full amount. Although we know, therefore, that 
1 change in grid-to-cathode potential necessarily 
occurs when a voltage V, is applied, to a first approxi- 
mation it is negligible compared with V,. 

Now we can consider the drop in cathode potential 
of V3. It is equivalent to a rise in the grid potential 
of V4, and tends to increase the anode current of V4. 
This tends to neutralize the change in common cathode 
potential of V3 and V4, and also to lower the grid 
and consequently cathode) potential of V2. So while 
point a goes up, 6 goes down. And since, for the 
reasons given in connection with V1 and V3, the 
change in grid-to-cathode potential of V4 is negligible 
compared with V,, it follows that the change in 
potential between the grids of V3 and V4 must also 
be relatively small. If one were to neglect it altogether 
then it would follow that V, plus the output voltage V, 
would always have to be zero; in other words, the 
voltage reaching the meter would be opposite and 
equal to that applied at the “ infinite resistance ”’ 
input terminals. Which, as Euclid used to say, is 
what was to be done. The only difference between 
this ideal and the actual is of the order of 1 per cent 
caused by the fact that the gain of V3 and V4 is not 
juite infinite 

We see that when V, is applied a must rise and 
6 fall, but it is probably not obvious in what propor- 
tions. It is obvious that the movement cannot be 
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perfectly symmetrical, 5 falling by the same voltage 
that a rises, because if it were (with matched valves 
could be no change of current through the 
ommon cathode resistor of V3 and V4, and therefore 
V4 would receive no “ signal.’”” Which, as Euclid 
again would have said, is absurd. So it is clear that 6 
must fall less than a rises, and the common cathode 
potential of V3 and V4 must fall by about the same 
amount as 6. Analysis shows that the rise fall ratio 
is approximately | R, R,, but this result is not very 
reliable in practice because of complications such as 
maintenance of g, potential in V3 and V4. 


tnere 


These practical complications are now due to be 
onsidered. In the first place, Fig. 3 clearly would 
not work as it stands, because if all the valves had 
their appropriate grid biases the anode voltages of 
V3 and V4 would be negative. The first method to be 
tried for correcting this was to imsert resistances 
f about 6k{2 in the positions R, and R; in fig. 4 
Fortunately a pentode can work down to a very low 
anode voltage; say 20. If V, is always negative, 
then the initial anode voltage for V3 can be near its 
minimum, because its movement is always towards 
positive. The anode of V4 goes negative, but (with 
typical component values) only about one-third to 
one-quarter the extent, so if 50 or 60V is to be the 
top range, it is sufficient to give the anodes of V3 and 
V4 about 40V, which will leave some margin. But 
if both negative and positive voltages are to be 
would not be enough 

The cathode resistor method was found unsatis- 
factory for at least two reasons. Firstly, if the meter 
terminals are kept at the cathodes, 
V, becomes substantially greater than 
V, and the original calibration does 
not hold; if they are not, the extra 
cathode resistors increase R, sub- 
stantially, and the calibration js again 
upset, though not so badly. Secondly, 
it was desired to tap off about 1.5V 
from R, for ohmmeter purposes, and 
the slight change in the value of R, 
when the ohmmeter terminals are 
short-circuited shifts the zero slightly 
when V1 has a cathode resistor “‘above”’ 
R So although it throws away a 
good deal of the voltage gain, a poten- 
tial divider (R.R, in Fig. 4) was tried, 

worked better than expected. 

Ithough cathode resistors in the 
positions R, and R; were abolished 
because of the disadvantages just 
mentioned, those disadvantages were 
due to the high value of resistance 
about 6k{2) required to provide V3 
and V4 with anode voltage, rather 
than to their presence itself. In fact 
one of the disadvantages—the increase 
in V, for a given V-—<can be turned 
into an advantage by choosing a much 
: % 50V. 
lower resistance for R, and R-;. By grid. ond 
making R, R, (and R,/R,) equal to 
the proportionate error (V, V,)/V. 
the discrepancy between V, and V, 
can be completely eliminated. And varying R; R, is 
a convenient method of zero setting. The values 
required for this purpose are too low to cause 
appreciable trouble in the ohmmeter circuit. 

Fig. 4 also shows the g, feed for V3 and V4 (R,, R, 


measured thi 


Fig. 5 


not shown 
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Voltage diagram relating the 


to Fig. 4, showing how the poten 
tials of the parts marked a toe 
vary as V, is varied from 
The differences betweer 

cathode potentials of 
valves, being relatively small, are 


Determining the component values in this circuit 
to ensure the desired top range, for the minimum 
supply voltage, is rather complicated, and would 
distend this article excessively if described in full and 
in general. But some idea of how a particular specifica- 
tion was arrived at may be helpful. The voltage dia- 
gram Fig. 5, obtained by measuring currents in the 
various leads over a range of positive and negative V, 
and multiplying them by the appropriate resistances. 
is very illuminating. It is drawn for a supply voltage of 
300, and shows the potentials of the correspondingly 
lettered points in Fig. 4. The differences in potential 
between the various parts marked 6, which are only a 
few volts, are neglected in Fig. 5 ; and similarly for a 
With the circuit valucs in Fig. 4, arrived at by several 
trials, we see that at V, 0 the anode voltage on V3 
V,-) is about 90, rising to 165 at V, 50V and 
falling to 15 at 50V. Obviously this is the limiting 
factor for measurement of positive voltage. The limit 
for negative voltage is set by V3 cutting off, which it 
would do when ¢ reached 270V. The limit in both 
directions is thus set by V3 because it handles a 
greater amplitude than V4, so it is desirable to equalize 
the swing between these valves as much as possible 
If, working on the formula 1 R, R,, we reduce R 
we reduce the gain, which is undesirable ; so instead 
R, is made as large as practicable. Increasing it 
increases the current through Vi and V2 and ultimately 
restricts their swing. An incidental advantage of the 
potential dividers R, R, and R,, R,, is a tendency to 
equalize the swings; the approximate theoretical 
ratio is altered from 1 R, R, to 1 + p R’,R,, where 

> is the step-down ratio R, (R, 
R,) and R’, is the resistance of R 
in parallel with R, R,. Fig. 5, 
shows even better equality than theo- 
retical, due presumably to the fact that 
this simple formula ignores screen- 
grid current. Note, incidentally, that 
the “ push-pull” operation prevents 
the screen-grid voltage (V,,) from 
varying as widely as it otherwise 
would 
Before completing the design it is 
necessary to check absence of grid 
current in V3 and V4 at the extremes 
of input, and if necessary modify 
component values or V, if not 
satisfactory 
A suitable working margin must be 
be allowed above the maximum scale 
V,, to allow for variations in mains 
voltage and valve _ characteristics 
Beyond the working limits of V, the 
system cuts off sharply and there is 
no further increase in current through 
meter, Which is thus automati- 
cally protected. It is advisable, 
however, to have it on its highest 
range when switching on and off, 
to avoid excessive transient unbalances 
while the heater temperatures are 
varving. The type of scale in the 
meter used made it convenient to have 
ranges of 0-1 5, 5, 15, and 50V. These were obtained 
in the usual way by series resistors. An extension 
of this procedure for higher ranges would have 
necessitated an unduly high supply voltage, so 
they were provided by means of an input potential 
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Resistance Measurements 


ilve voltmeter 1s the ease 
ohmmeter facilities can be 
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ow marked D.V. leads to th 
hown in big. 6, the resistance 
being cut out in the most 
vitch above. It is possible 
in one, but it would have 
er a large number of ways 
based on 5.5mA through R,, 
the 1.5V range. This voltage 
m the top, and the 731 2 shown 
required to bring it up to Ik®2 
in parallel) to constitute 
“he other standards 

The resistance 

R. terminals and 
lard a potential divider, 
usual ohmmeter type in 
esponds to R,. equal to the 


m 1004: to 1OM 
and 100M 
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41 minimum reading at 
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for this range 
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For insulation mea 
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part of R, being 
but does not 
prevent the pointer being 
driven off the before 
using this range a test should 
be made on the 1M‘: range 
Accuracy of the ohmmeter 
readings depends on constancy 
of the current through 
Ideally V, should be 
since the current 
checked at any time by open- 
circuiting the R, terminals it 
decided to adjust V, by 
hand, leaving enough margin 
to give full bottom- 


l-scale with 
limit main 


the greater 


short-circ 


Scaic, SO 


tadiliz 


but can 


was 


voltage 
Finally, a few data on 
performance In 
t ain of V3 and V4 being thrown away by the 
potential divider, the total output resistance is only 4Q, 
so that even on the lowest range and with a meter 
taking as much as 3mA full-scale, V, is only 0.8 per cent 
less than V have seen this small error is 
eliminated by R, and R 4 10 per cent drop in V, 
produces a barely perceptible (about 0.004V) shift of 
and no perceptble change in calibration. A 
10 per cent drop in heater voltage produces 0.01V 
zero shift and no perceptible change in calibration 
Even the drastic test of connecting a second SP61 in 
parallel with V1 wes equally satisfactory The 
characteristics of V3 and V4 are much more in 
fluential ; doubling V1 shifted the zero 0.61V, but 
when this was taken up on the zero adjustment the 
lowest-range calibration was again not perceptibly 
altered f 


pite of 


half the 


and as we 


zero, 


In practice the change in characteristics of 
V3 and V4 even over a long period is likely to be small, 
and certainly not more than a very small fraction as 
drastic as this test. Experience so far has shown that 
even with ordinary carbon resistors, provided that 
they are conservatively rated and kept trom 
the heat of the valves, the zero is remarkably stable ; 
but high-stability or wire-wound are to be 
preferred for the more critical values 

It is hoped at a later date to describe the 
ments for measuring alternating \ 
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Earls Court Television 


Benbough (December, 1951, 
suggest, missed the main 
tranons of television at the 
All exhibitions, whether of a 
herv try as a rule to show the 
the best advantage in order to create 
¢ Customer which may in this case lead 
his buying a television receiver. 

shown were therefore the best that could 
thin the limits of a 405-line system trans 
unk ibsequently relayed throughout the 
to this end that the signal level 
I the 70-ohm outlet and extra 
tions were taken to safeguard it from inter 
kind I suggest that few, if any, would-be 
t sion receivers neglect to go and see the 
operaung under reception con- 
home, especially since they would in 

ng it through their radio dealer 
Ss suggestion were adopted, who is to 
nuch ration of picture by noise should be 
hose in quiet districts near the transmitter, of 
re are many, would undoubtedly regard any such 
while those in the “fringe” 
Further, why stop at aeroplane 
r ignition; why not some diathermy 
dg measure ¢ 
signal fed to “ Television Avenue” 
or better than that to which the British 
do justice, always remembering that 
it such times comes under the critical 
ive never seen it before, both in this 

Irom overseas 

demonstration and proper interpretation of the 
points of a television receiver should be the job of 
iler ell leaving to the Radio Show, 
reanon of television interest 
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Two-triod 
| HAVE rea 


de myselu 


to believe number of your readers, 
tried our the two-triode r.f. amplifier 
cuit in one form or another and were impressed by the 
ty and stability obtained. The designer of the 
World Q.A. Receiver stated in 1935, I 
the efficiency of a stage of two-triode ampli- 
ually governed by the _ inter-electrode 
valves employed, and I have often 
with the tremendous advance in valve 
n, it might be profitable to investigate 
this circuit. The main objection 
| of selectivity—can met 
ise of the negative-feedback anode 
developed by 1935). Might it be pos- 
two stages of such amplification em- 
valves? 
resting to have the opinion of other 
whe two-triode circuit is dead and gone 
can with advantage be resuscitated 
DOUGLAS A. FINCH 


LLiTy 
juall 


nes of 


lack 


ther tne 


Universal Meter Shunt” 


Ts statement in your July tssue that “ to eliminate tem- 
perature error it is essential for the movement to have 
Eureka or other low-temperature-coefficienat 
with it” is true for most ordinary singie 
needs a little qualifying when applied 


of 


1 swamp 
vire im ser 
shunted m 


to universal 


es 
unts 


Wrrriess Worip, JANvary 1952 


THE EDITOR 
Hk E 


opinions expressed by his correspondents 


It should have been made clear that the temperature 
error of a shunted meter depends not on the movement 
to-swamp ratio but on the rano between the movement and 
the total non-varying resistance in parallel with it. There 
fore, in cases where the lowest range 1 universal shunt 
exceeds the movement by a factor of less than 2, .e., the 
total shunt resistance greater than the movement, an 
ippreciable amount of compensation is already present 
even without swamp. On a rise of temperature, the shunt 
develops a higher voltage drop by accepting the current 
which the meter refuses, and vice versa 
It is also a fact, not perhaps immediately obvious, that 

4 given temperature change the error of a universally 
shunted meter 1s the same percentage of the reading no 
matter where the input tal.es place: on the lowest possible 
range, i.e., directly across the movement terminals, or on 
the highest range, when most of shunt is acting as 
swamp 

Those of your readers who wish to make the best prac 
tical use of the information contained in the article should, 
therefore, take the total resistance of the universal shunt 
they intend using into consideration in assessing the neces 
sity or otherwise of swamp 
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Units of Capacitance 


“T’HE issue raised in your columns of 
sub-unit of capacitance seems to have been brought 

to a satisfactory conclusion by V. J. de Grijs (November, 
1951, issue), who points out that the nano-farad (nF) for 
10~° farad is already in use in Central Europe and Indo- 
nesia. I therefore disown the “Lilifarad” and from now 
on shall be relieved to write every capacitance above 820 pF 
and below 1 uF in nano-farads 

I should imagine our capacitor manufacturers will be 
delighted to avoid printung rows of noughts and illegible 
decimal points on their products. Whichever of them gets 
in first with an announcement that they will adopt this 
simplification will earn much goodwill 

Incidentally, it is am interesting commentary on the 
current recasting of world relations that the lead comes 
from Indonesia. Perhaps Mr. de Grijs would return the 
compliment by abandoning milliard for 10° in favour of 
the widely used billion of 10°, since the initial letter of 
milliard is going to be confused with those of mega, milli 
and micro when ab>reviated ), MAYES. 

Prestwich, Manchester 


i more convenient 


Viore New 


“|‘HE suggestions to adopt new prefixes, “nano” and 
“pico” for small capacitance values, would permit 

any value to be expressed as a whole number, thus reduc- 
ing the possibility of mistake in the position of the all- 
important decimal point 

As an aid to the rapid calculation of the effect of a given 
capacitance in a circuit, a small unit of susceptance is re- 
quired, since the capacitance becomes, in many cases, an 
“unwanted ” but inevitable shunt element in a circuit. A 
conveaient unit for dealing with the relative shunting effect 
is the micro-mho, convenieatly debased to “ jumbo,” the 
“j” indicating that it is a susceptance and not a conduct 
ance. Thus a capacitor has, at a given frequency, wC x 
10° “jumbos” with the advantages of working in whole 
numbers, and of dealing with the two possible variables 
f and C in direct proportion 

Using the symbol “J” for this unit, a 10-pF capacitor 
possesses 62.8] at 1 Mc/s and at any other frequency, say 
41.5 Mc/s, the susceptance becomes 41.5 = 62.8 or 2.6k] 
The “J” itself includes the ill-used prefix “ «.” 
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|! RE exists a hazard the health of many of your 
reader the blication of the above article 
ird has probably 
community. It is 


‘“* Modifying * Surplus” 


truments are fitted with luminous 
radium compounds having strengths 
tumes that considered a safe working 
energy research establishments. If a 
e from the luminous paint on these instru 
were accidentally inhaled, it might become lodged 
ind serve to shorten the life of the unsus- 
renter R. J. ELLIS 
Berks 
that the radiation from the paint on 
meter exceeds the safe working toler 
ye injurious to anybody exposed to 
With the glass front on, however, 
ife as the radiation consists mainly of 
have low penetrating power. A particle 
nhaled or swallowed would definitely be 
idvise readers to work on the meter in 
with a mask over the nose and mouth, 
( y careful about washing their hands 
before eating anything.—ED.] 


Oval Spot? 
WITH the present tendency leaning towards bigger 
tel on tubes and consequent line-spacing problems, 
t occu 1 to me that tube manufacturers could deliber- 
uugmatic construction. By this means the 
be made oval in shape, and by polarizing 
sense spot-wobbling, and the effect of 
2 venetian blind, would be obviated. I 
t B.V.A reaction to this 


zestion 


‘London, W.1 A. S. TORRANCE 
Litz 


Tinning Wire 


| HAVE noticed on several occasions reluctance on the 
part of radio technicians to use Litz stranded wire, 
whether cover with silk or enamel, owing to the diffi 
culty of obtaining an absolutely perfectly tinned joint on 

may be interested in method which I have 
1934. Double the wire back on itself, and 
twist, to keep it together. Then heat it in a 


} 1 


innl it is red hor and, while hot, immerse 


a little practice the wire comes 

shiny and completely free from any oxide 

carbon from the burnt silk or enamel. All that 

to be done then is to apply a small amount of good 
quality soldering paste and tin with a clean iron 


Worthing, Sussex F. TURTON 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


Christmas and 
** Ghost Stories 


Year all our 
ly t hose who 
sion New Year 
Most of these 
north receiving 
We hope there 
weren't too many 
hos stories 

er the Christmas 
At the time of 
the 


Re search 

setting out 
Yorkshire t 
the engineers 

an evoke 

hnique to 

the ghost 

iden viewer. 


Our Television Conventions 


explained now 
st ounce when view! 
areas The appro 
lated December 1950, 
be sent to any 
lentally a limited 
are taken of all 
to anyone 
ial copy 
are reading this 
nearly a thousand 
Engineers in Con 
December, at 
w, and Dundee 


Lightning 
notices the Press 
measure of 
sion aerials being 
htning One paper 


headed a notice in bold 
Television aerials attract 
ning In fact, nobody w 
lispute that one is in far gre 
danger of an accident tn goin 
to post a letter If the 
significant danger to property 
insurance companies would n 


slow in adding a shilling or tw 


householders 
prehensive premium 

Belling-Lee aerial 
against 


the normal 


insurance 
lightning and this 
the ultymate user 
sixteen years, well over 
vision aerials an 
been sold by t 
erected, but there have« 
laims for image 
brought t« 
was damage 
house the same pt 
building 
television aerials have 
and 
When 
fitted t 


du 


thousands ol 


harg 
melt, but gener 
heavy enough 
In the case of 


+} 


Belling-Lee Lightning Arrester | 


generally disappe 
is instantaneously melted 


charge follows th | 

metalic vapour If ¢t 

fitted with 
recel 


system 1s ni 


circumstances 
he rising 
even air, issuir 
is more conducti 
air surrounding 


ghtning Arrester 1.350 


moke or air is 
aerial, and if a 
charge 


hooses 


Interference : 
New Post Office Procedure 
if a licence holder for 
reception 
ce about 
sent a 
Simpie 
ire that 
Ottice really 
the trouble is 
a taultyv receiver or 
aerial The analysis 
mwws that a third 
ited come into 
taking up a 
att and eftort, which 
vuld have been available 
ing and suppression of 


na-fide interference 


If it has been up for more than 
a year 

| been serviced this 

is usual to have it 

¢ the 

Just a routine check-up 

it of paint all over, except 


winter sets in 


lators Any paint will 
white or grey 

with the sun 

Don't forget the 

} If you don't 

‘ 

winter 

done the 

house is being 

roof repaired, or 

ne there men with ladders 


the place 
Written 29th November 1951 
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ABOVE Westen Medel 8. 53 ranges for measuring A.C. 
end D.C. current and voltage, i ¢ and inanlaté 
RIGHT Weston Model E.772 Analyser. Sensitivity as on 


Medel 5%.75--namely 20,000 ohms per volt on all D.C. 
ranges and 1400 chms per volt on Le 
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DESIGNERS USE THEM... 
DEALERS CHOOSE THEM... 
Recaute lhe CUSTOMER 
| Cant the fest-/ 
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WORLD OF WIRELESS 


B.B.C. Status Quo ¢ 


Solar and Galactie 


Charter 


Veu 
As was anticipated, the Govern 
4 ment has decided to renew for 
period of six months the B.B.C 
Charter, which, granted in January, 
1947, terminates on December 31st 
This will enable the Government to 
have further time to consider its 
policy in relation to the recommenda- 
uons of the Beveridge Committee and 
the late Government’s White Paper. 
The new Charter and Licence will 
incorporate the provisions of the 
existing documents except for a 
change in the financial arrangements 
The late Government's proposal, that 
the B.B.C. should receive 85 per ceat 
of the net licence revenue—i.e., after 
deduction of 7} per cent by the Post 
Office for “collection charge ”"—has 
been incorporated in the liceace. 


Geneva Conference 


A FTER a session lasting three and 
4 a half months the extraordinary 
administrative radio conference, 
which, sponsored by the International 
lelecommunication Union, opened 
in Geneva on August 16th, has 
adopted a plan for the reallocation of 
frequencies between 4 and 27.5 Mc/s 
to such services as broadcasting, 
aviation and shipping 

Although at the ume of going to 
press specific details of the plan and 
the agreement—approved by 52 of 
the 70 participating nations—are not 
available, it is known that the pro- 
visions regarding short-wave broad- 
casting are not to be introduced until 
after the 1955 international confer 
ence 

We hope to be able to review the 
findings of the conference in our next 
issue 


Television Progress 


[* response to recent questions in 

the House of Commons regard- 
ing the progress in completing the 
remaining two high-power television 
stations, it was stated by the Asst 


P.M.G. (Mr. David Gammans) that 
work on the £330000 Wenvoe 
station is proceeding according to 
plan but it is uncertain whether the 
transm.tter will be operating by the 
middle of 1952 as anticipated. The 
cable linking the station with Lon- 
don, which is being laid by the 
G.P.O., will not be ready for service 
before November, but a temporary 
radio link will, it 1s hoped, be avail- 
able by the middle of the year. 

The Asst. P.M.G. stated that the 
cost of the radio lick berween Man- 
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Wavelength Reallocation 


Radio ¢« British 


chester and Kirk O’ Shotts (the Scot- 
tush station) will be about £520,000 
One of the relay towers for the radio 
link to Scotland will be on Pontop 
Pike, nr. Newcastle-upon-Tyne, the 
site of the proposed North-East low 
power transmitter. It has, therefore 
been suggested that this 5-kW station, 
costing some £200,000, should be the 
first of the five projected low-power 
stations to be built, but no such 
undertaking would be given by the 
P.M.G 

By the time this note is published 
test transmissions, using the 5-kW 
standby transmitter, at Kirk O’ 
Shorts, will have been started. It is 
hoped by the B.B.C. to begin test 
with pictures received over the radio 
link from Manchester in February 
The nine relay stations will operate 
on frequencies around 4,000 Mc/s 
No date has so far been given for the 
Scottish station to be brought into 
service 


Villionth Television 
Licence 
I URING October the millionth 


television receiving licence was 
issued by the Post Office. By the end 
of the month, during which the 
number of licences increased by 
73,450 (a record), the total was 
1,031,950. It was recently stated by 
the Asst.-P.M.G. that it was estimated 
that there were some 100,000 un- 
licensed television sets in use. In an 
endeavour to stir the consciences of 
delinquents, the Post Office has issued 
a poster stating “don’t be a pirate.” 
The number of “sound ” licences 
in force in the U.K. at the end of 
October was 11,417,000, bringing the 
total number of licences to 12,448,950 


= 
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; 
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1,000,000 


} 


800,000 


| HOLME MOSS OPENED + 


i.) = 


it 


+ 


— SUTTON COLOFIELD OPENED 
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TELEVISION LICENCES 


(948 ‘Tee T 1950 
QUARTERLY GROWTH in the num- 
ber of television licences in the U.K. 
since March, 1947, prior to which 
date viewers where permitted to 
operate receivers with “ sound”’ 
licences. 


‘Television 


« 1,000,000 Viewers 


Conference 
E-xtra-Terrestrial Noise 

So far there has not been any inter 
. national agreement on the fre- 
quencies to be used for the study of 
extra-terrestrial radio noise, which, 
of course, means that it is extremely 
difhcult to correlate the measurements 
made in various countries It has 
therefore been recommended by the 
International Scientific Radio Union 
U.R.S.L.) that the International Fre 
quency Registration Board be asked 
to assign on a world-wide basis seven 
frequencies with specified guard 
bands for “ the international study of 
solar radiation and galactic radio 
noise.” 

The recommended frequencies are 
40, 80, 200, 320, 640, 1,280, and 
3,000 Mc/s; and the respective guard 
bands + 20, 25, 140, 500, 1,000, 
3,000 and 3,000 kc/s. 

It is pointed out by the U.R.S.1 
that the Netherlands telecommunica- 
tions authority has already made an 
effort to reach an agreement with 
adjacent countries on the use of fre 
quencies for the study of solar radia- 
tion 


Radio Astronomy 


I ECEPTION of noise-like signals 

with strengths far below re 
ceiver noise level was recently de 
monstrated at the Royal Institution 
by Dr. J. H. Ratcliffe, of the Caven 
dish Laboratory. He used a faint 
electric bulb to represent a distant 
radio star, with a photo-cell and 
amplifier for the aerial and receiver 
Heard over a loudspeaker the noise 
signal from the light source was no: 
mally indistinguishable from th« 
amplifier noise, but by rotating a 
“chopper” disc in front of the 
photo-cell an audible note was pro 
duced proportional to the signal 
strength. In practice an interfero- 
metric aerial system is used (see 
W.W., July, 1951, p. 276) and the 
chopping is done by switching in and 
out a quarter-wave line with a motor 
driven capacitance switch, so alter 
ing the phasing of the two spaced 
acrials in a periodic fashion. 


Television Convention 


URING the technical sessions of 
the Television Convention being 
organized by the Institution of Elec- 
trical Engineers (April 28th-May 
3rd), which will cover all aspects of 
television from the programme pro- 
duction to the viewer, there will be 
demonstrations of equipment, includ 


21 


ind com 
form for 
British 
wil be 
retary of 


reicing Certificates 


S1 Television 


Examina 


C 


1950 practical examination qu 
for the certificate Twenty 
candidates living outside the servi 
areas of existing television stati 
sat for the written papers; 21 pa 
Closing dates for entries for 
1952 television and radio se 
examinations are January 15 
February Ist, respectis i 
tions and entry forms are obtainat 
from the Secretary, R.T.E.B 
Bedford Square, London, W.C.1 


Industry, Please Note 


“TWO pleas to the radio indu 
were made in speeche 
opening of the Radio 
of Great Britain’s annual ext 
bition ( I. Orr-Ewing M.P 
suggested that sub-standard tel 
vision camera tubes might be made 
available to amateur telev 
transmitters at low prices or on 
F. Charman, president-elect of 
R.S.G.B., urged makers of televi 
receivers to design them to be as f 
us possible immune from interferen 
from transmitters in the amateur 
bands—-presumably mainly by cho 
of appropriate values of intermed 
frequency 


Colour Television 
“THE 
Py 


t} 


yndon October, 1951, sue of ‘ 
eeding f the 1.RJ 
America) is devoted almost entire] 
to contributions on colour television 
Among the twenty articles one deal 
with the F.C.C. standards for colour 
transmission, and another, Donald 
Fink Editor-in-chief, Electronic 
compares the relative merits and de 
of the frame-sequential and 
the colour sub-carrier systems 

A recent announcement from th 


of the 
Board, 


merits 


§ manutlacturers 


product 


e R.S.G.B. show 
manoger; L. Cooper 


a the oper 
Freeman, exhib:tion 


orricoots, gen 


television receivers. It was, at first, 
intimated that it would “ suspend all 
further development of colour tele- 
vision in order to free highly skilled 
electronics engineers for important 
military projects,” but it has since 
been announced that research will not 
be interrupted 


~ Wu Index 


“THE index to the 1951 volume 

Wireless World is now ready 
is available from our Publisher, price 

postage 2d). Cloth binding cases 
volume are also obtainable, 
with index, price 6s 5d by post. The 
binding of readers’ own issues can be 
indertaken by our Publisher; the cost, 
nc luding binding case and index, 
being 17s 6d, plus 10d for the postage 
on the bound volume 


for the 


PERSONALITIES 


M. G. Scroggie, B.S« Elec. Eng.) 
in., M.LE.E., who describes a novel 
: of valve voltmeter in this issue, has 
contributor to Wireless World 
o Wrreless Engmeer 
as chief engineer of 
Lid., from 1928- 
en, except for the 
con 
CH radar station at Pevensey and 
n at No. 9 R.A.F. radio school (radar) 
before going to the Air Ministry Mr 
the author of “ Television” 
the Wireless World 
aboratory Handbook” 
i “Foundations of Wireless,” the 
th edition of which has just appeared 
T. W. Bennington, writer of the 
le on “Propagation of V.H.F. via 
2” in this issue, has had a 
ng radio career, starting from 1926 
He joined the B.B.C. in 1934, and since 
1939 has been in charge of the iono- 
pheric and short-wave propagation 
f the Overseas Engineering 
He has been a frequent 
ntributor Wireless World since 
1932, and is author of the book “ Short- 
wave Radio and the Ionosphere.” 
James Cleland has been appointed 
neer-in-Charge of the Scottish 
ion which is being erected 
between Glasgow and 
was at Alexandra 
1936 to 1938, when he re- 
ed to the Scottish Regional station 
Westerglen where he had previously 
n for four years. For the past few 
onths he has been Acting Engineer-in- 
arge at Westerglen Mr. Cleland’s 
issistant at Kirk Shotts will be W 
Nicoll, one of the senior engineers at 
the Skelton short-wave station. 


OBITUARY 


*t that we record the 
McMichael, chairman 
Radio, Ltd., on Novem- 
. His asso- 

the radio industry 
amateur radio fraternity extend 

nany years. He was among 

} ler members of the National 
Association of Radio Manufacturers 
ind Traders (subsequently R.M.A. and 
yw B.R.E.M.A.) and, in 1913, of the 
ondon Wireless Club which became 
the Wireless Society of London—fore 


irtic 


both 
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R.S.G.B He was for 

jent the Brit. LR.E 

r his services to the 

was clected an honorary 

R.S.G.B His appre- 

part played by the 

progress of radio was 

hese words when address- 

L.R.E As professional 

should pay our tribute to 

experimental work carried 

or reward by the 

I . was among the first 
to appreciate and help forward the dis- 
mination of knowledge.” 
gret of the death in 
a fe nths ago of 
Green, w! 


_ 
i the Ob 
in 1947 


Lesiie 

photo- 
graphed during test 
transmissions from a 
train in 1924 


IN BRIEF 


Transatlantic Valve Liaison.—In re- 
invitation from the Radio- 
Manufacturers’ Associauon 
British Radio Valve 
acturers Association sent a 
sentative to the first general con- 
f the Joint Electron Tube 
Council] held in New 

end of November 

nical assistant 

represented the Asso- 


sponse to an 


Tech- 


reconsti- 


son 
Technical Manpower.—The 
nnel Committee, 
Government under the 
of Lord Hankey, has set 
ymmittee to examine the 
the manpower needs of the 


programme for radar, radio 
ronics Both the Radio In- 
il and the L.E.E. are repre- 
ented on the commitice 
Apprenticeship Scheme.—At the 
annual general meeting of the Radio 
and Television Retailers’ Association it 
yunced that the Association, in 
action with the Guild of Radio 
Service Engineers, was preparing a 
national appr eship scheme for the 
radio service trade. Full details of the 
which has yet to be approved 
Ministry of Labour, will be 
later 
Television Project.—It is 
n our Bombay contemporary 
mes of India that the Scientific 
Committee, recently appointed 
Government to advise the 
Information and Broadcast- 
development of broadcasting, 
has recommended that a pilot television 
station be set up in India in order to 
study 


I 


. -The annual exhibition or- 
ganized by the Association of Public 
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Lddress Engineers will again be heid 
at the Horse Shoe Hotel, Tottenham 
Coust Road, London, W.C.2, on 
May 29th from 10 am. to 8 pm i 
will include this year a series olf 
demonstrations Further particulars 
are obtainable from the secretary, A 
Walker, 394, Northolt Road, South 
Harrow, Middx 

R.T.E.B.—The Radio Trades 
amination Board announces that S$ 
Hurren, who recently retired trom 
Northern Polytechnic, has retired 
the position of chairman of 
R.T.E.B., which he has held since 
formation in 1946. He is succeeded b 


]. Emery, who is managing director 


of E.M.I. Sales and Service H. A 
Curtis, director and secretary of ine 
Radio and Television Retailers’ Ass 
ciation, is deputy chairman 


Indian Exhibition.——A liaison com- 
mittee was recently set up to act as 
the U.K. centre of information regard- 
ing the International Radio & Elec- 
tronics Exhibition to be held in Bombay 
next November instead of February as 
ylanned Wren Cowley, of Leland 
a is chairman of the com- 
mittee, and B. A. Pettit, of Racal, Ltd., 
secretary. Enquiries regarding the 
exhibition, which has been postponed 
because of the failure of the monsoon, 
resulting in drastic cuts in supplies of 
water and electricity, should be ad- 
dressed to the secretary at 41, Kings- 
way, London, W.C.2. 


B.B.C. Reception.—-The sixth of the 
twelve low-power stations to be brought 
into use by the B.B.C. to improve re- 
ception of the Home Service in certain 
areas was opened at Scarborough on 
November 11th. It radiates on 
1,15lkc/s. By the end of the year it 
is anticipated that the seventh station 

a mobile transmitter—will be opened 
at Eastbourne 


Radar Prizes.—Bronze medals have 
been awarded by the Institute of 
Navigation for two radar papers read 
at meetings of the Institute The 
recipients are: R. F. Hansford, of 
Sperry’s, for his paper “ Development 
ot Shipborne Navigational Radar,” and 
Capt. F. J] Wylie, R.N. (ret.), Director 
of the Marine Radio Advisory Service, 
for “Radar and the Rule of the Road 
at Sea.” 


Correction.—In the list of com- 
ponents to “Radio Feeder Unit” (De- 
cember issue, page 482), the type 
number of V, should be EB91 


For Teenagers.—- 1 he sixth Christma 
ecture for older schoolchildren organ 
by the Institution of Electrical 
neers will be given at 3.0 o1 
isd and 4th The subject is 
Electricity - Aviation,” in 
which Bressey, senior piloi 
Airways, will re- 
contributions of electricity to 

safer and more reliable civil aviation 
luding radio, radar and other elec- 
onal aids Tickets are 

C.2 
C.B.C. Fimance.—Despite the fact 
that the revenue from sponsored pro 
grammes has increased fivefold com 
pared with the pre-war figure, the 
Canadian Broadcasting Corporation in 
of $1,271,874 in the yea: 
The Corporation’s income 
was $8,301,379; nearly a third of which 
ume from advertising. The Canadian 
license fee is $2.50. It is recommended 
that a statutory grant of $6,250,000 be 
nade to the Corporation for each of the 
next five years. About 67 per cent of 
the past year’s income came from 
licences and 30 per cent from sponsored 
programmes 


WHAT THEY SAY 


G. Darniey-Smith, vice-chairman of 
the Radio Industry Council, speaking 
at the R.LC. annual dinner on the 
f.m.-a.m broadcasting controversy 

The a.m. bird gets the worm.’ 


Sir James Barnes, K.C.B., K.B.E., a 
Permanent Under-Secretary of State for 
Air, addressing the Boy Entrants of 
Nos. 2 and 3 R.A.F. Radio Schools from 
Yatesbury and Compton Bassett, Wilts 
“We are now spending on radio and 
radar as much money as we spent on 
all the aircraft we were buying shortly 
before the war Electronic equip- 
ment is in fact the eyes, the ears and 
the whole nefvous system of the Royal 
Air Force.” 


INDUSTRIAL NEWS 


Pamphonic Reproducers, Ltd., have 
developed commercially the system of 
delayed sound reinforcement described 
by P. H. Parkin and W. E. Scholes 
in our February, 1951, issue. D.S.R., 
as it is called, uses controlled time 
delays on each loudspeaker in order 
to preserve realism and the sense of 
direction 


Canadian Market.—-Exporters of 
radio sects and components to Canada 
are recommended by the Board of 
Trade to ascertain the patent position 
regarding cquipment ow exporting 
Most of the patents likely to be in- 
fringed are held by Canadian Radio 
Patents, Ltd receiving equipment), 
and Thermionics, Ltd. (valves). This 
and other useful information is given 
in the “ Market Digest on Radio Com- 
ponents (Canada),” issued under the 
reference CRE(1IB)60680/51 by the 
Commercial Relations and Exports 
Department, Thames House North, 
Millbank, London, S$.W.1 


Murphy Staff Chanees.—A new 
executive post, that of Director of 
Engineering, has been created by 
Murphy to “bring into closer relation- 
ship all the radio engineering and pro 
duction activities.” The new directo: 
is K. S. Davies, who joined the firm 
in 1933 He was in charge of the 
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British Institution of Radio Engineers 
London Section Crystal [r.ode 
E. G. James, Ph.D., and G.M. Wel! 

B.A. (G.E.C. Research Laboratories) a* 

on January 9th at the London 

ol of Hygiene and Tropical Medi- 
Keppel Street, London, W.C.1 

tt h ection “ Television 

Stephens (Belling & 

January 17th at the 

Department, The 


tural 


versity, Drummond Street idir 


Section.—* Test 
Wray, M.A 
eville Hall 
upon-Tyne 
, ! - aoe Midlands Section.—* Propaga 
‘ D g ‘ st > ee : . [ Reception of Television Sig 
Rees Mace Marine, Ltd he 1 Pp cr a poe - G. L. Stephens (Belling & 
‘ 4 {Pp I t ‘ ma > +30 a on January 15th at the 
" Rugby 


aa, | tort. = 3 hh f Midland it ryst British Sound Reeording Association 
London Section Discussion on 
wphone Motors”; opener, E 
‘ , . . 7.0 on January 18th at the 
Boas mn January Sth at P tel tropole y Pty Arts, 6, John Adam 

Manufacturers Register f ceeds -¢ ondor V.C.2 
BI Leg f ish Discussion ur “The Process- 
rineerir , » Nar ! j f Disc Recordings ” 
Pinniger at 7.30 on January 
Central Library, Guiidhall 
Square, Portsmouth 


nning and Development 

‘ f Broadcasting Stations 
Maintenance of Television Outsi Bevan, B.Sc., M.LE.E 
adcast Equipme ) ig , at 7.0 on January 25th at the 
} I nematograph Exhibitors’ Association 
Shaftesbury Avenue, London 


oicester Centre “Valves f 
on Receivers” y K. § 
MEETINGS : , 
t -chnolog 
Institution of Electrical Eng'nee * Crystal - ‘ x co Room ‘ he Newarkes, Leicester 
' Institution of Electronics 
Southern Branch.—“ The Synchro 
lyne” by D. G Tucker, D.S« 
4 M.LE.E. (Royal Naval Scientific Ser- 
¢), at 6.30 on January 16th at Soutl 
pton University College 
Institute of Practical Rado Engineers 
North Eastern Section.—*“ Test In- 
truments,” by ( A. Pratt (Avo), at 
0 on January 17th at the Roma Café 
ndmarsh Square Heber Street 
istie-upon Tyne, 1 


NEWS FROM THE CLUBS 


ge of subjects is included in Worthing.—Meetings of the Worthing & District 
f the Lothians Radio Society, Amateur Radio Club are held on the second Monday of 
hur at 7.30 at 25, Char each month at the Adult Education Centre, Union Place 
will be held on the Che Mullard film-strip on valves will be shown at 7.30 on 
$1, Easter Drylaw January 14th ( F. H. Betterley, 42, Anweir Avenue, 

I ng 


Edinburgh 
wrrent 


f the Exeter Radio & Tel Radio Control.—January meetings of three of the groups 

ind demonstration on the of the Internat:ona!l Radio Controlled Models Society have 

m for home-constructed gear been rece:ved from the secretary, C. H. Lindsey, VI, 3rd 

vectors and the } Court, Christ's lege. Cambridge. The Birmingham 

Meet ngs are held at Group will meet at 2 on January Sth at the Inter- 

. : ation Hut, Haldon Road national Centre 3, Suffolk Street, Birmingham, when 

» L. R. Jen . h Avenues, Exeter there will be a ¢ on the development of a 27-Mc/s 

Manchester tration of home tructed crystal-controlled transmitter. The London Group meets 

telev yu e give t e rs of the at 2.0 on Januar 3th at the Horseshoe Hotel, Totten- 

South M ¢ Rad t their meeting on ham Court Road, W.C.1. Ar the meeting of the Tyneside 

January 4 i “ld on alte > F Group at 7.0 on January 26th at 176, Westgate Road, 
: nigga " 


Newcastle-upon-Tyr nembers will discuss transmitter 


aT en jen 
retford, Manchester and receiver circuits 
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WIRELESS Wokiw 


MARCONI 


serves 


mankind 


When Marconi died, one tribute 

said of him “ What other men had been 
content to prove impossible, 

he accomplished”. From simple 
beginnings his inventions in wireless 
have been extended to hundreds 

of activities. Every weather-ship report, 
every wireless-bearing taken from 

a flying-boat and every radio 
programme broadcast traces back to 
the pioneer who put his genius 


at the service of mankind. 
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SERVO-MECHANISMS 


A Simple Approach from First Principles 


By P. L. TAYLOR,* MA 


ANY people are aware that there is a large and 
growing class of automatic controlling and 
regulating devices, developed over the past 
decades, which promises to revolutionize our 
ideas of how accurately machines and processes can 
be controlled. Such devices perform diverse functions 
—for example, the automafic piloting of an aircraft, 
guniaying aboard ship, the milling to shape of hard 
metal from a wooden master pattern, or keeping a 
telescope trained on a star. Nevertheless, there is 
such a strong family resemblance in the mode of 
operation that they are all called servo-mechanisms, 
. for short. Unfortunately, anyone who 


few 


or “ servos ” 
would like to know more about how they werk and 
what their characteristics are is rather poorly served 
by the available literature, which tends to be very 
mathematical. This is a pity because, although 
complicated systems naturally demand complicated 
mathematical treatment, the fundamental principles 
involved are in reality quite simple. Indeed, many 
of them are already familiar to the radio engineer. 

To answer the question, “ What is a servo-mech- 
anism ?”’ it is perhaps best to consider first why 
servos have been developed at all. Since the dis- 
covery of the power of steam, and its harnessing in 
the industrial revolution, man has been enabled by 
building and controlling machines to perform tasks 
previously beyond his powers and at the same time 
to reduce the effort required of him. But it has 
become increasingly apparent that sometimes he is 
an imperfect controller of the machines he has created, 
which inherently are capable of better results than he 
can produce with them. Hence the replacement of 
the human operator by. an automatic controller, 
resulting in the servo-mechanism. 

This replacement is possible because the task of 
the controller (human or mechanical) is essentially 
simple (Fig. 1). The operator has in his mind’s cye 
a picture of the result be desires to achieve, and at 
the same time can see what is actually happening. 
His sole function is to compare the two impressions, 
and so to operate the machine as to reduce the dif- 
ference between them. He is thus primarily an 
error-determining device ; and the amount of error 
determines how he causes the machine to release 
energy from the external source to produce the 
desired result. 

Compare this with a typical simple position- 
control servo (Fig. 2). Here a load with some inertia 
for example, a gun mounting) has to be rotated so 
that its angle 98, corresponds to the angle @ of a 
controlling shaft. The load is driven by a motor, 
whose torque is controlled in turn by an amplifier. 
The positions of the input and output shafts are com- 
pared, and an error signal « proportional to the 
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difference between them supplies the controlling input 
to the amplifier. The sense of rotation of the motor 
is so arranged that it will tend to reduce any error, 
i.e., to drive the output shaft into alignment with the 
input shaft. 

Thus Figs. 1 and 2 are essentially the same except 
that the human operator has been replaced by a 
mechanical or electrical error-measuring device. 
The similarity is complete if we consider the amplifier 
motor system to be simply a machine which produces 
a torque T on the output shaft equal to K times the 
error. The higher the gain of the amplifier, the 
larger is the constant K. 

This simple system has all the characteristic parts 
of a servo-mechanism—an error-determining device 
comparing the input and owput quantities, and 
controlling through some machine the flow of energy 
from an eyternal source to a load. In particular, 
little or no torque is required to turn the input chaft. 
This is a great advantage where this shaft is turned 
by some other mechanism—e.g., a predictor—which 
is capable of only a small power output. It will be 
seen from Fig. 2 that there is a closed loop or sequence 
of dependence of the various quantities on each 
other. This gives rise to the alternative name for a 
servo-mechanism—that of a “ closed-loop control 
mechanism.” 

How will such a system behave? This depends 
not only on the constant, cf the system, but also on the 
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Fig. |. Functions of a human controller 


MECHANICAL OR ELECTRICAL LINK 


Fig. 2. Simple position-contro/ servo. 


way in which @ varies with time. Thus in servo 
work it is common to find various types of input 
variation considered ; the choice of the most suitable 
for a particular purpose depending an the job the 
servo 18 to perform. For example, if the load of 
Fig. 2 is a gun which {s to fire at fixed targets, i.e., 
its bearing is to be changed from one fixed angie to 
another, then performance may be analysed in terms 
of the step-function input of Fig. 3 (a). It is assumed 
that initially the syvtern is at rest, with @, =~ @, and 
at a 8, suddenly changes to a new value. 94, cannot 
follow immediately due to the inertia of the load. 
Ihe error therefore increases from zero to @, and a 
large torque is applied to the load. As the load 
accelerates and @, increases, so the error and torque 
are reduced until at 6 8, reaches the required value 
and they become zero. But by this time the load has 
acquired considerable kinetic energy and consequently 
overshcots. The error increases in the opposite sense 
and a reverse torque is applied which eventually 
brings the load to rest at ¢, and then accelerates it 
back again until once more it passes through the 
required position at ¢d. But again it has acquired kinetic 
energy in the period c-d and another overshoot 
occurs. In the simple system considered this oscil- 
latory behaviour continues indefinitely and _ the 
system is therefore unstable and useless. It is said 
to “ hunt.” 

To find a cure, it is necessary to seek the cause of 
the instability. This has been hinted at above ; it is 
the time-delay between the application of the signal 
and the arrival of the load at the required position. 
During this time there is an error signal due to the 
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Fig. 3 
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of energy from the source into the load, and it is this 
energy which causes the load to overshoot. To stabilize 
the system, therefore, the energy released must 
somehow be absorbed—for example, in an eddy- 
current brake on the output shaft, (a) in Fig. 4, or in 
the general case by some damping device which will 
produce a retarding torque proportional to the speed 
of rotation. 

lt is worth noting here the inherent tendency to 
instability exhibited by servo-mechanisms, due to 
(a) the inevitable time-delay in a practical system 
in the transmission of signals round the closed loop, 
and (b) the consequent release of surplus energy into 
the system. From this follows the fact that a large 
part of servo work is devoted to minim’zing time- 
delay and hence the surplus energy, or to dissipating 
it harmlessly once released. 

With a suitable amount of damping a response 
such as that of Fig. 3(b) can be obtained, which 
would be quite suitable for the application just 
described. To increase the speed of response, the 
factor K can be increased, but it is important to 
note that this will also mean increasing the damping 
if the same degree of stability is to be maintained. 
Another factor influencing the choice of K is the 
effect of an external torque applied to the load; 
for example, wind loading on the gun turret of a 
bomber. Such a torque will tend to deflect the load 
and will ultimately be balanced by an error-torque 
from the servo. The higher K is made the less will 
be the error required to produce the balancing torque, 
i.e., the harder it will be to deflect the load against 
the restraining action of the servo. K is therefore 
sometimes known as the “ stiffness ”’ of the system. 


Velocity Feedback 


The above method of damping is wasteful in that 
any energy drawn from the source is ultimately dissi- 
pated as heat in the damping device, which would be 
a serious matter in a large servo. The question can 
naturally be asked, is it possible to stabilize the svstem 
by some other method which is not wasteful of energy ? 

A clue to an answer can be found in studying the 
behaviour of a human controller faced with the same 
task of rotating a load from one bearing angle to 
another. On receipt of his instructions (corresponding 
to the step input of Fig. 3) he will cause the driving 
motor to apply a torque accelerating the load. The 
motor will draw the necessary energy from the surplv 
As the load gathers speed and approaches the required 
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position, the operator an- 
ticipates that it will over- 
shoot, and therefore re- 
verses the motor torque. 
Under this condition the 
load will be driving the 
motor—i.e. passing back to 
the energy acquired . 
The motor will Cr 
be acting as a Ba ‘ 
generator, and the excess 
energy is returned to the 
supply instead of being dis- 
sipated. If the operator is 
skilful the result is that the 
] comes to rest just as 
it reaches the required 


position. This is shown in , _> ACCELERATING 
Fig. S(a 


In the case of the servo 4 meal ok: Re —— 
this behaviour is imitated > oe DECELERATING 
by attaching a tachometer Pee : Gs 

generator to the output eer sh ee wa 

shaft, (b) in Fig. 4. A be bbe ees i (bd) 

voltage is produced pro- pA eae AN ta 

portional to the velocity 

of this shaft and a suitable fraction of this voltage Fig. 5. (a) contro! by human operator, (b) action of velo 
is fed back to the input of the amplifier in opposi- city feedback 

tion to the error signal—a process known as velocity 

feedback. The action is shown in Fig. 5(b). Initially feedback signal. It follows that the error will be 
the error signal predominates and the load is proportional to the speed of the output (and input 
accelerated. As the load velocity rises and the error _ shaft. 

falls, the net input to the amplifier drops rapidly However, if some other signal proportional to speed 
and then increases in the opposite sense, so that a_ can be used to offset the velocity feedback, then the 
jecelerating torque is applied to the load before it error can be made zero. This might be done by 


reaches the required position. In addition to the attaching a second tacho-generator to the input shaft 
advantage over a physical damping system of not and feeding its output into the amplifier. There 
causing a waste of energy, the velocity feedback 

method possesses the important practical advantage 

that the amount of voltage fed back, and hence the 

damping, can be simply controlled by setting a 

potentiometer 


Error-Rate Feedback 


So far so good. But suppose the servo is required 
to perform a somewhat more difficult task? For 
example, suppose the gun is am anti-aircraft gun, 
which is required to follow a moving target ? 
Behaviour in this case might be investigated in terms 
of the type of input shown in Fig. 6. This corresponds 
to the input shaft suddenly being rotated with a 
constant velocity, i.e. 4, increasing linearly with time. 
For a servo with velocity feedback the ultimate result, 
after any initial transients have had time to die out, 
is that the output shaft will rotate at the same speed 
as the input shaft but will lag behind it by some 
constant) angle, an effect known as “ velocity error.” 

The term is perhaps a bit misleading as the error is 
not one of actual velocity—both input and output 
shafts rotate at the same speed—but is an error of 
position due to the fact that the shafts are moving 

It arises in tne following way. Since the output 
shaft is rotating, the tacho-generator will produce a 
voltage input to the amplifier. On the other hand, 7 : i; 
since the load is neither being accelerated not de- % eat ap ey AVL ee 4a 
celerated, no torque is required from the motor, i.e ? 2 eae et «deen > (pba: 
the net input to the amplifier must be zero. This can 
only be so if there is an error signal (and conse- 
quently an error) to compensate for the velocity 
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suitable phase-advancing networks in the loop 
This is the same thing, of course, as reducing the 
time delay rcund the loop). There is, however, the 
disadvantage that it is not easy to obtain the transient 
response of a system (where this is required, as it 
usually is with a servo) directly from the frequency 
response without laborious calculation in terms of 
Fourier synthesis. The television and radar engineer 
is familiar with this drawback : he often will design an 
amplifier in terms of its frequency response because 
that is the simplest method, whereas its performance 
in practice is better represented by its response to 
pulses. 


The Human Operator 


It was stated above that the human operator has 
certain characteristics which may limit the performance 
of any system of which he forms a part. By studying 
these, two lines of thought are opened up. First, a 
guide can be obtained as to whether a human cperator 
should be used or not for a particular system ; and 
second, if a human operator must be used, his charac 
teristics can be taken into account in designing the 
machines he controls so that the best overall result is 
obtained 

Much work has yet to be done in this field, and re- 
sults so far obtained can only be expressed generally 
as there is considerable variation between one person 
and another. The principle characteristics appear to 
be these. First, there is an inherent time delay of 
about 0.2-0.3 second between a stimulus and the 
operator’s response, known as reaction time. This is 
by no means constant for a particular person, but can 
vary with the amplitude and nature of the stimulus 
Second, the amplitude of the response is not necessarily 
proportional to that of the stimulus—indeed, for 
certain type of small stimuli, there may be no response 
at all. Thirdly, there is the obvious characteristic of 
fatigue As the operator tires his reaction-time 
increases, and in bad cases he may even do the wrong 
thing in response to a stimulus. Against these obvious 
drawbacks must be set the facts that an operator is 
apable of learning and adjusting himself to a particular 
situation. For a repetitive job, he can offset some of his 
inherent time delay by anticipation, corresponding 
to the use of velocity feedback as seen above. With 
practice he can produce progressively better results, 
orresponding to an adjustment of the amount of 
teedback 


It will thus be seen that, other considerations apart, 
the human operator is unsuitable where a very rapid 
response is required, or where there is likely to be 


excessive fatigue. Two examples will suffice to show 
what can be done by suitable design of the system 
where a human operator must be used. We have 
seen above that the possible stiffness of a system is 
limited by the time delay in the loop. It follows that 
there is an optimum value of stiffness corresponding 
to the reaction time of the operator (plus other ume 
delays in the system), and an attempt to give him more 
precise control by increasing the stiffness will actually 
lead to instability and a worsening of the overall 
performance. The second example is that of a radio 
aid to the navigation of an aircraft, in which the pilot 
is given a left right indication on a meter as to how 
far he is from the required track. lf he is to keep to 
the track accurately the indication must obviously 
be sensitive, and the performance requirement may be 
such that this sensitivity corresponds to too great a 
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system stiffness. If, somehow, velocity feedback could 
be introduced the pilot’s performance could be much 
improved ; for instance, by making the meter indication 
roportional not to error alone, but to a combination 
f error and the rate at which the track is being 
ipproached—a process known as “ rate-aiding.” 
What of the future? Speculation is interesting, 


Germanium 


By . H. KINMAN, MBE. M.1LE.E.* 


HE discovery, about 1948, that a germanium 
crystal rectifier could be converted into an 
amplifier, or made to generate oscillations like 

thermionic valve, by the addition of a second cats- 


whisker aroused considerable interest and speculation. 
The crystal triode was first demonstrated in 


America, operating radio sets, microphone ampli- 
iers and other electronic equipment from a single 
Con- 
there was general anticipation that this 
I would soon be made available for use 
in other electrical apparatus, for example, deaf aids, 


iry battery consuming only a few milliamperes. 
sequently 
novel device 
for applications where the use of electric power to 
heat the valve filaments was a serious difficulty. 

There were, however, many reasons why these 
riginal crystal triodes could not be made to replace 
Apart from the difficulty of uniform mass 
production, their electrical characteristics compared 
infavourably with those of valves. In brief, there 
seemed to be no advantage in using them except for 
experimental purposes. It was appreciated by those 
with knowledge of the subject that further 
development would be required before serious com- 
petition with the valve was possible. 

It is interesting to recall that the use of micro- 
waves in radar during the late war’ stimulated work 
first in Britain and then in America on semi-conduc- 
or crystal detectors as they are more generally 
known, as a means of converting very high frequen- 
cies—difficult or impossible to amplify—into lower 
or intermediate frequencies by the superheterodyne 
principle, as used in radio and television sets. 

Silicon was found to be the most suitable material 
for this purpose, but although a very efficient fre- 
quency converter it was easily damaged or destroyed 
if electrically overlcaded. Consequently, a search 
was made for a more suitable material, having similar 
characteristics to silicon as a frequency converter but 
more electrically robust. Germanium seemed to be 
he most promising substance to work on. It was 
oon realized, however, that whilst germanium would 
withstand relatively heavy electrical overloads without 
impairment it would not compete with silicon, either 
as a converter or detector of very high radar fre- 
Fig. 1 illustrates the falling-off in efficiency 
with frequency of a germanium rectifier, compared 
with a silicon rectifier at that time. However, other 
applications were apparent 

Since the rectification efficiency of the germanium 
crystal was very good over a wider frequency range 
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Recent Progress in 


though actual prophecy may be dangerous. But 
following the line of thought suggested carlier, it 
would seem safe to say that as man designs machines 
to perform more and more complicated tasks, and at 
the same time tries to reduce his own physical and 
mental effort in controlling them, servo-mechanisms 
will become increasingly important 


its Application 


fo Crystal Valves 


than other solid-state rectifiers and it 
withstand higher applied voltages—of the order of 
80 volts or more—there was an immediate demand 
for this rectiher to replace thermionic diodes in many 
radio and electrical circuits. 

In this country The British Thomson-Houston 
Company started production in 1946, when the only 
available source of germanium was the United States 
—where commercial manufacture had started during 
the war by utilizing residues recovered from zinc and 
cadmium production. The total estimated yield from 
this source, however, was not more than 2,000 Ib per 
annum, and its purity was not guaranteed with any 
certainty. Nevertheless, British and American manu 
facturers continued to expand their production of 
germanium rectifiers, although mass production 
methods could not then easily be applied. 

Later, the work of American industrial scientists 
on the germanium crystal triode led to a better appre 
ciation in Britain of the importance of germanium as 
a means of producing many revolutionary electronic 
devices. It was also realized that latent stocks of this 
valuable material were present in British coal as a 
by-product 

The iniuative taken by the General Electric Com- 
pany in extracting germanium from the flue dust 
collected in the chimneys of our gas production plants 
all over the country and the development of an eco- 
nomic method of extraction by Johnson Matthey & 
Company has already been described Equally im- 


was able to 
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Fig. |. Frequency response curves of typical silicon and 
germanium crystal rectifiers 
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to the plated surface of the metal for connection to the 
electrical circuit, thus providing a much better 
mechanical job than is possible with a surface-contact 
diode or triode 

The theory of rectification and transistor perform- 
ance with p-n junctions has been described in many 
technical articles and publications,’ but it many not be 
generally know that to make these new devices a new 
technique is required for the production of the germa- 
nium metal. It must be intrinsically pure and in the 
form of a single crystal, as distinct from the polycrystal- 
line material used for the earlier types of diodes and 
triodes with catswhiskers. Thus, the purification and 
production of single-crystal material is in itself a 
most important advance in the art of crystal manu- 
facture, and is likely to be adopted in all future pro- 
duction—whether for p-n junction devices or for the 
surface-contact rectifier or triode. 

The p-n junction diode or p-n-p junction triode is 
found to be much more efficient than the surface-con- 
tact type. The power handling capacity of the cats- 
whisker-type diode, for example, is seriously limited 
because of the small contact area, usually not more 
than about 0.0005 sq. in. On the other hand the p-n 
junction area may perhaps be as large as 0.1 sq. in, 
depending on the particular application, i.e., whether 
for low or high power service. It is also claimed that 
p-n barrier type diodes and triodes generate much 
less internal noise than surface-contact types, although 
the reason for this is not yet fully understood. Fig. 3 
illustrates the improved d.c. static characteristic of an 
experimental p-n junction type germanium diode made 
in the B.T-H. Research Laboratory. For comparison, 
the dic. characteristic of an average point-contact 
germanium crystal diode is also shown. 

There seems no doubt that an important turning 
point has been reached in the understanding and 
better use of this hitherto rare element, germanium. 

If the production of p-n junction devices can readily 
be translated from the laboratory to the factory, we 
may look forward to a new era in electronics: small 
and robust diodes and triodes to replace valves with 
great reduction in power consumption and better 
electrical efficiencies and longer lives. Some limita- 
tions, however, must be expected. For example, ger- 
manium, in common with al! semi-conductors, is sensi- 
tive to temperature changes; its characteristic changes 
rapidly above some critical temperature—usually over 
100 deg C. Nevertheless, the number of useful appli- 
cations justifies an intense effort being made in this 
country to exploit to the full our natural resources of 
the material 

With the present limited demand, British germa- 
nium production is not much more than about 1,000 Ib 
of metal per annum. The mass production of these 
new crystal valves, however, might easily require the 
stepping-up of our production several hundred times, 
not only for home consumption but for export— 
especially to America. 
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We offer : 
FULL TIME DAY COURSE 
| year course in Principles and Practice ot 
Radio and Television 


Next Course commences 15th April 
Write for FREE BROCHURES giving 
details of the above, of our 3-vear course, 

and ot others 
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These cross over networks are now available in eight types as 
follows — 


Type A 
Type 8 
Type C 
Type O 
Type E 
Type F 
Type G 
Type 


Cross Ov r 
1,000 cs 
1,000 c/s 
1,000 c's 
1,000 c/s 
3,000 c/s 
3,000 c/s 
3,000 c/s 
3,000 c's 


impedance 
7 to 16 ohms 
7 to 16 ohms 
2 to 6 ohms 
2 to 6 ohms 
7 to 16 ohms 
7 to 16 ohms 
2 to 6 ohms 
2 to 6 ohms 


Connections Price 
Terminals 

Tags 

Terminals 

Tags 

Terminals 

Tags 

Terminals 

Tags 


Maximum Input 30 watts 
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ENERG 


—Not Something Theoretical but the 


Real Stuff of Electricity 


Saye ~il ATHODE RAY ” 


OST people, no doubt, think energy is the thing 
they haven’t much of on Monday mornings 
And certainly that idea fits quite well into the 
uswal scientific textbook definition of energy as 
“capacity for doing work.” But then “ work” in this 
definition has a special and limited meaning, which 
may or may not include what we do for a living. Of 
course anybody who has had to study the science of 
engineering is familiar with the special meanings ot 
“work” and “energy.” But just now I have in mind 
the many Wireless World readers whose knowledge of 
electricity is practical rather than academic. They feel 
quite at home with volts and amps, but if they have 
thought at all about electrical energy they may look on 
it as something rather theoretical. If so, they will be 
surprised when I say that energy is the real stuff, and 
volts and amps are of secondary importance 
But surely, if there is anything about electricity that 
is on a Strictly practical basis it is the amount charged 
on the bill. If we were to treat that as of merely 
theoretical interest, the local Electricity Board would 
soon disillusion us. We are charged for so many units 
at so much per unit. Units of what? Not of pressure 
Volts are not priced at so much each. Nor of current 
My account says current, but in that respect at least 
it is wrong. Otherwise a step-down transformer would 
raise the value of the electricity supply by stepping up 
the current. What about power—watts? True, 
“ watts— volts x amps,” which rules out the trans- 
former effect ; what is gained in amps is lost in volts 
But a person who used 1,000 watts for a few minutes 
each day would not be charged ten times as much as 
one who used 100 watts day and night. Time must be 
taken into account. The units of electricity bills are in 
fact kilowatt-hours. That happens to be a convenient 
size for commercial transactions. But clearly it is not 
one of the set of units that includes the volt, the amp, 
and the watt. For one thing, the “kilo” introduces a 
thousand-fold multiplication. And then the hour is 
not the basic unit of ume. Whether one embraces the 
new m.k.s. series of units, or sticks to the old c.g-s., 
there is no doubt about time being reckoned in 
seconds. So the practical or absolute unit of what one 
pays for—energy—is the volt-amp-sec or watt-sec and 1s 
called the joule, a name that may not even ever have been 
heard of by many whose trade is in volis and watts 
Obviously one “ unit” of commerce equals 1000 = 60 » 
60 — 3.6 million joules, so joules are very cheap (Ha-ha! ) 


Energy in Various Guises 


I hope that by now I have convinced everybody who 
needed to be convinced that energy is the real stuff. 
Like food. The advertisements may have a lot to say 
about the flavour, colour, aroma, etc. of food, but 
these qualities alone would not sustain one for long 
And the voltage at which electrical energy is delivered 
may be important, but not so important as the energy 
itself. As a matter of fact the analogy between food 
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and electricity is closer than one might think. The 
energy value of food, as every newspaper reader knows 
nowadays, is measured in calories (strictly, kilo- 
calories). It could easily be measured in joules, o1 
even kilowatt-hours, because one kilocalorie equals 
4,184 joules. So the 3,000 or se needed to keep a 
person going for a day is the equivalent of 3} kilowatt- 
hours, purchasable in most areas for about fourpence 
It would save a great deal of trouble and expense if 
instead of having to eat we could plug ourselves into 
the mains overnight, during the off-peak period 
Perhaps, however, not ; I have just reckoned that even 
if spread over eight hours it would create such a load 
that the resulting power cuts would mass 
starvation 

But although the human body is not constructed to 
receive its intake of energy m electrical form, an 
important thing about energy is that it does exist in 
various forms—electrical, thermal, magnetic, mechani- 
cal, chemical—and there is a fixed “ rate of exchange’ 
between them all, so that it is possible to measure all 
in the same units. For instance, the electrical energy 
received by a resistor is directly converted into heat 
energy, and each joule of electrical energy alwavs 
creates the same amount of heat. So heat can be 
measured in joules too. And so can the energy of 
motion possessed by a flying bullet or the magnetic 
emergy stored in a field core. This fixed rate of 
exchange means that the total energy of all kinds in 
the universe can neither be increased nor decreased ; 
all that can be done is to vary the distribution among 
the different kinds. This observed fact is called the 
Law of Conservation of Energy. 


cause 


Mass and Energy 


Until recently there was what seemed to be an 
entirely separate Law of Conservation of Mass, which 
said that the amount of material stuff in the universe 
was also fixed. You couldn’t reduce the amount by 
burning or any other process; you merely changed it 
into an equal amount of carbon dioxide and water 
vapour, or whatever it might be. It is now known that 
these two laws are really one ; there is rate of exchange 
not only between different kinds of energy bur also 
between energy and mass, these two being just 
different forms of the same thing.* An atomic 
explosion differs from ordinary kinds in that some of 
the explosive not only disappears from view but is 
completely annihilated, being directly converted into 
a large amount of energy. But this progess is not yet 
one that can fittingly be employed in the homes of even 
Wireless World readers, so as far as we are concerned 
conservation of energy holds 

Howeve ’, those who still find it rather difficult to 


* The basic equation is I c’m, where E is energy, m is mass 
and c is the velocity of light, all in cgs. units So the energy 
value of one gram is no iess than 90,000,000,000,000 joules, or 
25,000,000 kilowatt-hours. 
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The dotted line marks any chosen boundary at 
tage along a feeder joining a genera.or to a load 
The energy leaving one side of the boundary must always 
equa! that entering the other side 


(Just in case somebody coming fresh from last 
month’s issue cannot resist calculating the dimensions 
of the rather complicated final unit of gas and finds 
the result is not mass, I would remind him that there 


is the hidden assumption of constant temperature.) 


I hope that by now energy has lost a little of its 
abstractness and can be clearly visualized as the most 
practical measure of electricity. If so, I will go on to 
suggest that it is helpful to do so, not only in com- 
mercial transactions with the B.E.A., but also in study- 
ing communication circuits and transmission lines. 
Such studies are apt to be carried out in an atmo- 
sphere of abstract mathematics, or, failing that, not 
at all. But if one hangs on firmly to the idea that 
energy is something definite, sold at a penny a unit, 
a mental picture may emerge from the mists. 


To take an example; when gas is delivered through 
a pipe, there is no difficulty in grasping the fact that 
the supply has first to occupy the pipe before it can be 
received at the far end. The greater the pressure of 
the delivered gas supply, the greater the amount of 
gas needed to fill the pipe. Something of the same 
kind happens when goods are first released by the 
manufacturers; it takes time to fill the “ pipe-line” 
of distribution before they are generally available 
So it is not surprising if corresponding conditions 
apply to electrical transmission. If one starts to push 
electrical energy into one end of a line it first has to 
fill the line before any can be delivered at the far end 
And the greater the delivered pressure—voltage—the 
greater the amount of energy en route. The same 
applies when signals are radiated through space, with 
no line. And although electrical energy travels at 
such a high speed that the delay is hardly noticeable, 
the “ pipe-line ” effect may be important even in such 
things as amplifier circuits. So the subject really is 
up our street after all. 


If you have been thinking about the line you may 
well ask how electrical energy can exist while it is in 
transit along it. Fig. 1 represents a line joining a 
yenerator to a load, and for the sake of argument we 

in assume the resistance of the line itself is negligible. 
If an imaginary partition is erected anywhere, say at 
AA, it is easy to see that multiplying the voltage across 


Electricity 


coulombs per se 


I ime—seconds 
Useful 
joules 


amount delivered 


energy—volt-amp-secs 
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AA by the current flowing through the wires gives 
the rate of energy flow from one side of the parution 
to the other. But with zero line resistance there is 
no voltage drop actually along the line itself, so one 
might think that as current multiplied by zero voltage 
equals nil there is no energy in existence along it. 

rhis consideration applies equally to dc. and ac, 
but so as not to make things unnecessarily difficult 
let us say dic. The current flowing along the line 
sets up a magnetic field. And here, of course, one 
runs into the question of what exactly is a field. I am 
not going to attempt to answer that question rigorously, 
but seeing we have been using a material analogy, it is 
perhaps fair to liken the energy stored in a magnetic 
field to the energy stored in any material substance 
set in mouon (i.e. kinetic energy). The energy stored 
in a railway wagon when the shunting engine sets 
it in motion is capable of carrying ® quite a distance 
against frictional opposition. The gas flowing along 
the pipe, even, has some kinetic energy, but since this 
is not the kind of energy that gas is actually supplied 
for, you had better not press that part of the analogy 
too far. 

rhe line is, in effect, a coil having one turn; and 
although the coming and going wires are close to- 
gether, so that the magnetic fields set up by the 
currents in them tend to cancel out, there is bound to 
be some field so long as the wires do not completely 
coincide. It is not very simple to demonstrate the 
storage of energy in a line, but if a heavy current is 
passed through a large iron-cored coil, and the coil 
is suddenly open-circuited the stored energy tends to 
keep the current flowing, and there is a formidable 
flash. If the resistance of the coil were negligible and 
there were no such thing as a magnetic field, then no 
appreciable voltage could be set up between its ter- 
minals by any amount of current, so no energy could 
enter into it. But, as can easily be demonstrated, 
when the current is switched on there is, for a few 
moments, a considerable back-voltage, and it is the 
product of the supply voltage needed to overcome it, 
and the current, and the time taken to establish the 
current, that is a measure of the energy stored in the 
magnetic field; and it is this energy that is suddenly 
released when the coil circuit is broken. 

The same applies on a smaller scale to the line; 
before a current can be established in it from end to 
end, a certain amount of energy must be devoted to 
setting up a magnetic field around the wires. 


Storage in an Electric Field 


But that is not all the pipe-line storage. Any 
difference of potential between two points sets up an 
electric field in the space between the points. Just as 
a certain voltage is needed to set a current going (even 
when there is no resistance) because of the back- 
voltage induced by the magnetic field, so a certain 
current is needed (over and above that supplied to the 
load) to establish a p.d. anywhere. This is the capa- 
citive or charging current So even if the load ter- 
minals of the line were open-circuited, some current 
would have to flow temporarily into the line in order 
to establish the generator voltage across it from end 
to end. This storage of energy can be demonstrated 
by charging a large capacitor to a high voltage and 
then (after having disconnected the charging source) 
short-circuiting 1t. Again there is a formidable flash. 
The mechanical analogue 1s the motionless energy 
called potential energy which internal pressure creates 
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in a balloon by distending it, or can be stered by com- 

a spring or raising a weight. The energy 
due to the line voltage is stored in the space between 
the wires as an clectric field 

So we find that none cf the energy travelling along 
a resistanceless line cxists in the wires themselves; 
it is entirely in the space around. This may surprise 
some people. But it surely makes it easier to visualize 
how .energy can travel from place to place without a 
line at all, as in radio transmission. 

It is only when a line or circuit has some resistance 
(as, of course, it always does) that clectromagnetic 
energy enters into it from the surrounding space. It 
is then converted into heat energy. 

If the d.c. generator is replaced by a high-frequency 
alternator, each cycle pushes a definite wad of energy 
into the line, and these wads travel along it. When 
the wires are close together, so that the capacitance 
is large and the inductance small, a given voltage 
requires a relatively large amount of current to re- 
charge the capacitance in opposite polarity each cycle; 
and a large ratio of current to voltage means a low 
impedance. Provided that the load resistance matches 
this, all the energy will be absorbed by it and con- 
verted mto heat; but if not, some of it is bound to 
return, and it is the resultant of the energy travelling 
in both directions at once that sets up standing waves 
along the line. But that is another story.* 


Fig. 2. Example of a cir- 
cuit in which the intended 
result is modified by the 
energy demands of copaci- 
tence and inductance, 


While it is easy to see that there must be pipe-line 
energy along a transmission line, it may not always 
be realized that the same effect can be important in 


quite concentrated circuits. Even the shortest length 
of wire needs some charging current to establish a 
voltage across it, and current flowing through it sets 
up some magnetic field and so generates an opposing 
voltage. The delay caused by having to fill up a 
“ pipe-line” consisting of a lead to a valve grid may 
be perhaps one hundred-mullionth of a second, which 
can be neglected at audio or low radio frequencies, 
but alters the whole behaviour of the system at tele- 
vision frequencies, because by the time one cycle has 
been compketed at the input it is only part-way at the 
output. So if, perhaps, negative feedback is 
attempted, at very high frequencies it may be veering 
towards positive feedback, with undesired results. In 
other words, the brief fill-up delay causes a serious 
phase-shift. 

Fig. 2 is an example—a “ differentiating circuit” for 
converting square waves into peaks, as shown by the 
little waveform diagrams attached. Ideally the wave- 
form reaching the input of the valve has a perfectly 
vertical front—or at least as vertical as the original 
square wave—because a series capacitance communi- 
cates an applied potiential difference instantaneously. 
But if one is attempting a really steep front one must 
not overlook the fact that the grid of the valve is a 


* “Standing Waves on R.F. Cables.” August, 1950 


nall capacitor, and this has to be filled up with 
energy before the wave voltage can be established. 
At v.hf., too, the wires connecting the valve elec- 
appreciable inductance, and 
the energy taken in by the magnetic field may have a 
on the working of the valve. 
\udio frequenci are low enough for these un- 
desirable effects in the circusts to be be avaided unless 
one is very carele but it is not so when the electrical 
energy is transformed into mechanical energy in the 
loud speaker. If it were possible to make a diaphragm 
+ rigidity without mass all would be well; or 
inyway.f The vibrations applied at the 
entre of the diaphragm would affect all parts of it at 


pi nave 


once, so the whole would be in phase. But, as things 
are, quite a lot kinetic energy has to be imparted 
to the cone before it will all move, and by the ume it 
has been “filled uy the drive has begun the next 
cycle So the outer parts lag behind or may even be 
moving in direct opposition to the centre, and things 
become very complicated 

Electrical filters, of course, are essentially energy 
trap As far as [| ible they are made without re- 
sistance learly they are not intended to waste 
energy in themselve The idea is to pass energy at 


some frequencies freely and throw back energy at 
freq omewhat as a coffee filter lets th 
liquid through and holds back the grounds 

in the widest possible sense ol 
istance plus a 


m) can be expressed as ar 


t in ( Both resistance and reactance can be 
either positive or negative. An impedance which con- 
sists Of a positive 1 tance R) is one which takes 
in electrical energy and does not give it back. If it 
1S a re tance in the narrow sense, the energy goes as 
heat In the broader sense of resistance it may go 
ist idiau mh or iron-core l ysses or mec h nical energy 
developed by a motor A negative resistance R 
is one that gives back energy without taking it away; 
for example, an amplifier with positive feedback. : It 
is capable of setting uj; illation in a positive resist- 
ince onnectcd t tin ther words, it gives energy in 
the form of a R tance is the kind of impedance 
that accepts energy as a short-term loan, but hands it 
back in its original form at the first opportunity. A 
pring has mechanical reactance, because if you feed 
with energy by | ing or pulling, it hands you 
back u ergy inter push or pull. “ Positive ” 
ind egatv pplhed to reactance do not signify 
tI g as wi ipplied to resistance They 
rary means of distinguishing between 
energs red u magnetic field—inductive react- 
nc xX d energy stored in an electric field 
ipa y I tal X 
So we see, then, that the four kinds of impedance, 
R R X, and ~ X, indicate what is happening 
t he ectrical er ry Most impedances—strictly 
peakit ped include both resistance and 
reactan hat w energy is flowing there is a 
permanent transfer to or fro combined wath a cycle- 
by-cy hange ma tro 


Tying Up the Ends 


I hope I ve made quite clear the e#-eenfuscd 
distinction berwe rgy and power. For example, 
if a capacitor ged very slowly the power em 
ployed is verv sma But if it goes on a long time 


the total energy may be considerable, because energy 


Now rf the capacitor is discharged 


is powe!l x (uric 
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sudden I ower ol the discharge may be enor- 


? 
mous compared with the charge. This does not mean 
that the capacitor is giving us something for nothing; 
the energy given back can be no more than that put 
in. The ditferent rates of charge and discharge are 
quite incidental beside the great principle of conser- 
vauon of energy . 

There is just one other thing that sometimes con- 
fuses; work. If energy is capacity for doing work, 
then work can be—and is—measured in the same 
units. Work can be regarded as the effect produced 
by energy They are just two aspects of the same 
thing, much as a punch on the nose is one thing with 
two aspects. The “work” aspect is the ruin of the 
victim’s face; the “energy” aspect is the effort put 
forth by the aggressor. In electrical circuits, energy 
is associated with e.m.f.; work with p.d. We went 
into the distinction between those in the December, 
1950, issue 
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Let me finish by summarizing the advantages of 
thinking in terms of energy 

1) Voltage can be traded for current or time- 
these factors are often stepped up or down merely as 
a matter of convenience; the one thing for which 
there is always an exact balance-sheet of “in 
, “before” and “after” is energy 

energy one can follow a transaction 
beyond the confines of the electrical circuit, without 
even needing to change the unit of measurement 

3) Because energy includes the time factor, and 
time is the inverse of frequency, the differences in 
performance at different frequencies largely explain 
themselves 


NEW BOOKS 


“Foundations of Wireless.”—Having now reached its 
fifth edition, this book can justly be described as a classic 
of radio literature; since 1936, when it was first published, 
many thousan of readers have gained their first know- 
amental radio principles from its pages 
The author, M. G. Scroggie, is already well known for 
his lucid, easy-to-read style, but in this completely re- 
written version his powers of exposition show to even 
greater advantage He takes care to start with a general 
view of transmission and reception, to give the reader 
something really “radio” to get his teeth into, then reverts 
to fundamental electrical notions and works his way up 


ledge of fun 


through a.c. theory, tuned circuits and valves to the 
subject of oscillanon his provides a good basis for 


the following detailed chapters on transmission and re- 
ption, which include one on aerials and another on 
sudio-frequency circuits. Finally come power supplies, 
cathode-ray tubes and transmission lines, and some useful 
ppendices 
A feature of special interest to the beginner is the 
introductory section explaining the use of algebraic sym 
bols, graphs and circuit diagrams—what the author calls 
the “shorthand” of wireless 
lished for Wireless 
price 12s 6d, or 


Foundations of 
World, is availab 


direct from our Pub 


“ Advanced Theory of Waveguides.”—This new book 
by L. Lewin, also from our Publishers, is sponsored by 
our sister journal Wireless Engineer. It requires a know- 
ledge of advanced mathematics and assumes that the 
reader 1s already familiar with the essentials of wave- 
ruide theory and practice Topics ind problems selected 
for discussion are representative of the general field in 
which the waveguide engineer is now engaged. The price 
of the book is 30s (postage 7d). 
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RMI 1-625" 
RM2 2 f 
RMS 2 


see sheteette 


0 149° 
(3.789MM) 


RM! 1375 
RM2 175 ——~ 
RM3 175 


SenTerCel miniature H.T. Selenium rectifiers 
offer these unique features : 

@ Instant starting — no warming-up period 
Unlimited instantaneous overload 
No limit to size of reservoir capacitor 
Withstand overloads such as charging 
current of deformed electrolytic capacitors 
Low heat dissipation 
Practically indestructible in service 
Simple mounting — no valve holdes 
Simple wiring — two connectors only 
Small size . . . low weight 
Low cost 


, 
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Ratings 5.000 + 03 


TYPE RMI RM2 RM3 RM4 


Maximum ambient temperature 15°C | S8°C | 35°C =—SS°C F 35°C | SS°C FT 3S°C | 40°C §6°( 405° 062 
Maximum ootput current (mean) 60mA | 30mA [100mA  60mA [120mA | 90mA [27SmA 250mA 125mA 

Maximum input voltage U.m.s.) 125V 125V 12SV 250V 

Maximum peak inverse voltage 350V 480V 350V 700V 

Max. instantaneous peak current Unlimited Unlimited Ualmited Unlimited 


Weight 1 oz. 1.4 on. 2 o2. 45 o« 


Standard Telephones and Cables Limited 


: Connaught House, Aldwych, London, W.C2 


RECTIFIER DIVISION © WARWICK ROAD, BORFHAM WOOD, HERTS. Phone: Elstree 2401 Grams : Senf'erCel Borehamwood 
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The demand of Industry and the 
Ministries for our trained students is still 
far greater than we can supply. For top- 
grade technologists we offer: 
THREE-YEAR COURSE IN TELE- 
COMMUNICATION ENGINEERING 
(including one year’s Factory attachment 
Next Course commences 25th August 
Write for FREE BROCHURES giving 
details of the above and other day-time 
attendance courses 
E.M.I. INSTITUTES — the only college 
which is part of a great industry 


ELM. INSTITUTES paeeesane 


(DEPT 168), 10 PEMBRIDGE SQUARE COLUMBIA 
LONDON, W.2. Tel.: BAYSWATER 5131 2. 
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A.M. 


-F.M. COMPARATOR 


Receiver Designed for Subjective Comparison 


Front view of 
the Ambas- 
sodor Com- 
borator A.M./ 
F.M_ receiver. 


HEN the B.B.C. decided to carry out tests for 

comparing the relative merits of the f.m. and 

a.m. systems of modulanon for v.h.f. broad- 
catsing, it was realized that for a true comparison a 
special receiver would be required. 

A performance specification was accordingly pre- 
pared and R. N. Fitton, Ltd., makers of Ambassador 
sets, undertook the design and production of the 
recaivers. Some of the requirements in the specifica- 
tion were extremely exacting; it is not proposed to 
enumerate them here as they were given in a paper 
by F. H. Beaumont, read at the 195] Radio Conven- 
tion held by the British Institution of Radio 
Engineers, and to be published in the institution's 
Journal 

Admittedly this receiver is very specialized but it 
includes a number of circuit features which might, 
with advantage, be embodied in a f.m. receiver when 
a better-than-usual performance is desired. There 
are also a few interesting a.m. circuit details. 

Before dealing with these a brief description of the 
Ambassador Comparator A.M./F.M. Receiver, as it 
is called, might be of some interest. In order to 
ensure a true comparison, be it of modulation systems 
or anything else, as much as possible of the equip- 
ment should be employed for all the tests. 

In an a.m -f.m. receiver it is possible to make a very 
large part of the set common to both systems, although 
it may happen that in some cases the actual arrange- 
ment migiat not be the one that would normally be 
employed For example, 


of the Two Systems 


oscillator, a.f.c. stage, three Lf. amplitiers centred on 
14.1 Mc/s, a.g.c. diode (a.m.), two limiters (f.m.), im 
pulse noise limiter (a.m.), af. amplifier and outpu 
stage. Two full-wave rectifiers are used in the h.t 
supply unit. With the exception of the output valve 
all are miniature all-glass types. 

For the discriminator the well-known Foster-Seeley 
circuit was chosen. This choice was greatly influ 
enced by the fact that a carrier-generated d.c. voltag 
is available for automatic control of the oscillato, 
frequency. 

Although the tuning range specified was 87.5 iw 
95 Mc/s it was felt that this could be covered in the 
r.f. stage by wideband couplings, so avoiding the com- 
plications of ganging. An r.f. pentode, the Mullard 
EF 42, is used with a single tuned circuit on the inpu: 
side and an inductively coupled pair, assisted by 
little top-end capacitance, on the output. Provision is 
made for use of a balanced aerial feeder, not a coaxial, 
and each lead is joined to the grid circuit coupling 
coil through a 140-pF capacitor. 

In the r.f. stage the de-coupling capacitors consist 
of several miniature ceramics joined in parallel in pre- 
ference to a single capacitor of larger physical size 
For example, the cathode resistor by-pass capacitox 
consists of several miniatures totalling about 
4,000 pF, a value larger than would be thought neces- 
sary, but which has been found to give an improve- 
ment in the spurious response ratio. By connecting 
one of the cathode by-pass capacitors to a point on 
the bias resistor lead slightly displaced from the others, 
a broadly tuned rejector circuit effective over the 
image frequency band is obtained, but it is an arrange- 
ment that may not always be satisfactory. The rf. 
part of the circuit together with the mixer valve, is 
shown in Fig. 1. 

Fig. |. R.F. and mixer stages of the Ambassador A.M.F.M 

Comporator receiver. 


with + 7Skc/s deviation in 
the f.m. transmission the 
receiver's bandwidth has 
to be considerably wider 
than would be needed for 
an a.m. transmission of 140 pF 


pane ! 
comparable fidelity. There + Ke 
is, however, no very seri- ig 
: " aon i 
ous objection [0 USING 4 ggepEg 
bandwidth wider than 
necessary for a.m. provided 


the signal-noise ratio does 140 pF 
not exceed a _pre-deter- 200pF 
mined value. That has 

been looked after in the 
specification of this 

receiver. 


The general circuit 
arrangement consists of 
one broad-band r.f. ampli- 
fier, separate mixer and 
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OSCILLATOR 


ele a EA OS. 


drift consist of the inclu- 
sion of a negative tempera- 


ture co-efficient capacitor 
in the oscillator tuned cir- 


uit and a stabilized volt- 
supply to the screen 
of the two EF42 


a.m. impulse noise 
limiter is the type which 
follows the modulation and 
lops off all peaks of noise 
which exceed the instan- 
taneous modulation level 
It was developed by 
Murphy Radio and consists 
%f a diode inserted in the 
iudio path between a.f. and 


output valves with the 


itor is used with 


i cal 
the valve 
The Oscill 
arricr 
interference trom imag 
troublesome from the 
f 115.5 to 123 Mc/s than 
to 67 Mc ‘ 
drift on warming 
the oscillator i 
i reactance 
circuit, which 
ntrol voltage 
the discriminator 
y varying the erid voltag 
ion of a cathode resi 
considered undesirab! 
degeneration and limi 
The grid bias 
ury-type dry 


upply line 


there 


ignal applied to the cath- 


ode. It is held normally 
in the conducting state by 
1 positive potential on the 
rectifying a part of the audio signal 


obtained by 
anode of the output stage 
order that the anode of the series diode shail 
low normal modulation changes it is given a ume 
ynstant of about 10» sec, and the positive anode volt- 
iwe is just sufficient to maintain it conducting at all 
1ormal signal amplitudes. When a strong noise puls 
irrives the cathode potential rapidly goes very positive, 
yut OWing to its lower time constant the anode canno 
© quickly and the diode opens and signals ar 
ut off from the output valve 
It is convenient to include both diodes in one valve 
ind in in EBY1 is used, the circuit arrange- 
ment being n Fig. 3 which includes also the 
1udio amplifier This stage is a litthe unusual as it 
mploys separate triodes for the a.m. and f.m. signals 
but for convenience they are embodied in one valv: 
Both anode circuits feed into a common load, which is 
joined by the a.m.-f.m. changeover switch to gne or 
ther as required his arrangement avoids ca 
hrough of signals from the unwanted system and 
nables the audio inputs from the two channels to be 
idjusted to the same level and overcome the troubles 
often encountered’ with 
switching in the grid 
circuit 
The total h.t. consump 


tollow 


tion of the set is about 
130mA at 250 volts and 
while this could be sup- 
plied by a single full-wave 
rectifier the unusually good 
sudio response achieved in 
this set, coupled with the 
use of single output valve, 
made it desirable to guard 
igainst “motor-boating ” 
by providing a separate h.t 
supply for the output stage 
[here are separate recti- 
fiers and smoothing 
circuits, one supplying all 
the receiver stages and the 
other the output valve 


nly. L.T. is provided by 
a separate filament trans- 
former. 
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FH.T. Indicator 


H AND‘ instrument for measur 

e.h.t. voltages on television 
vode ray tubes has recently made 
appearance Called the “ Kilo 


$s actual a variable 
t enclosed 


intl a flash-over occurs, 
the posiuon of the move- 
Die electrode on 2 scale gives 
the number of kilovolts necessary to 
break down that width of gap. The 
instrument has a range of 3 to 30kV 
and be used on line-flyback, r-f 
and pulse e.h.t. systems (a series re 
tor is necessary in the measure- 
ment of mains-derived supplies It 
i produ ed by Waveforms Ltd., 26 
Oakleigh Road, New Southgate, Lon 
don, N.11, at a price of £3 17s 6d 


Extension Loudspeaker 


TOTABLE for its low price is the 

4‘ new “Bonnie” Baffiette exten- 
sion loudspeaker produced by 
Richard Allan Radio Ltd., of Taylor 
Street, Batley, Yorkshire. Although 
the loudspeaker itself is only a 5-in 
model t quite a high maximum 
power! nut—1.5 watts. It is pro- 
i volume control and is 

semi-baffle type of cabi 

ng 84in « 6/in x 3in. The 

19s 6d, with 8s 6d extra 

ler is required 


Soldering Flux 
F OR jobs in which it is preferable 


solid soldering wire 
n-cored solder, H. J 
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Enthoven & Sons Ltd., of 89 Upper 
Thames Street, London, E.C.4, have 
broug zht out a new liquid flux called 
Telecene.” It consists of high 
quality resin dissolved in methylated 
spirit and contains an activating 
agent similar to that used in the (J, 
AC 


Superspeed “White Flash’ abily 


OUND ‘EQUIPMENT 


cored solder made by the same 
The flux is claimed to be jf i 
larly effective in mass dip-soldering 
operauions 


firm 
t 


Car Radio Units 


i M.V. car radio receivers are now 
constructed as a series of units, 
from which a number of different 
sets may be assembled For the 
home market there are two control 
units covering medium and long 
waves and allowing for both free 
tuning and push-button selection of 
1 limited number of station 
One control unit (on left in illus eps 
tration) provides preselecuon of ENCLOSED 
three stations and just behind it is a : . en 
the smaller of the two amplifiers RACK EQt MENT 
Type A). Together these make up 
a five-valve superhet capable of 
working one loudspeaker at good ‘ 
volume and quality ; ramophone unit. Pro 
The other control unit gives rmict ne input and multip 
choice of four medium-wave stations 
and one long, also free tuning 
Behind it is the Type B amplifier 
and these two form an eight-valve 
superhet capable of giving sufficient 
audio power for two loudspeakers 
Either control unit can be used with 
either amplifier 
The eight-valve installation costs 
>22 12s plus purchase tax of £11 
Alternative control units covering 
medium and short 
waves are avail 
ible for overseas 
markets rhe 
makers are S 
Smith and Son 
Radiomobile 
Ltd., 179-185 
Great Portland 
Street, London 
Wd 


medium power installations, 
ung 20 t watt amplifier 


cr with mor 


W eth these four 
basic units a range 
HM g THE TRIX ELECTRICAL CO. LTO 
H Vv cor 1-5 Maple Place, Tottenham Court Road 
radio sets can be London, W.! Phone : MUSeurm S81? 
assembled for the Groms & Cables: “Trixadio Wesdo, Londo» 
home market. 


of 


. nuine pleasure. In the matter of 

) television lininess few are able to 

l ; regard the lines when sitting close 

to the screen The great major.ty of 

ewers find them so try.ng that they 

By “DIALLIST ” are compelled to move back from the 

: reen, sometimes to such a distance 

, 14 he ; a ae at they find the image ill-defined 

A.M. Versus F.M. + os — ee Hence my feeling that it was com- 
’ been led to believe th 

THE BB. Ri on th °s > f.m. receiver’s alignment would 


aus wise S . nee quire frequent attent 


parative absence of lininess, rather 
han better definition in the image, 
lat prompted visitors to the Paris 

sion show to plump so over- 

for 819 lines. I am still 

nced that 405-line television 

ve us all the definit.on 

only it were sufficiently 

let us sit close enough 

he screen to take full advantage 

f that definition. There are several 

possible ways out of the difficulty 
The most promising that I have seen 
wobble and I simply cannot 

nk why more television receiver 
manufacturers have not incorporated 

in their sets. It is not an expen- 

s.ve addition but it does make an im- 

mense difference to the pleasure that 

a gol 1 viewer can get from his television 
ignition interference. To provide a ! é t number of receiver. With spot-wobble more 
yards ereupon, his son picked widely used, I do not think there 
ip a club and a ball, went out on t& would be much call in this country 
the near-by ve for more than 405 lines, particu- 
a beauty a long way furt than the larly when the increased cost of the 
calculated limia of | ibility high-definition receiver is taxen into 


serviceman and tha 
would play have 


less expensive 


gs was 
ce. The B.B.C. found that ordi: 
mussions were made simultancous!) k had no difficulty in hand 
from } we acri nd will heir sets and that if there was 
sam 
lance 
and laborato 
eng.neers, but als the reports Television Problem 
from nur u many com ‘ 
pleteiy nor al, } been 
provided with receiving sets of the 
ame stan n. Frequency 
lation was found by far the best 


aga.nst both receiver | and motor 


first-cia 
trom 0 pe 
30-60 


reason for telling th is that account 
something of the same kind 
to be going on i _ ‘ 
People who went the recent tele Thermal F uses 
m show A FRIEND ASKED ME the other day 
ed that : how he could obtain a_e small 
held strength nly 0.25 mV st and 441 lines nowhere in umount some metal suitable 
Phe rea ol ais Goes = = ed ine aan ma! those thermal fuses 
a nga ae de p hegpemetes . wh ch y yu have no doubt 
. . n Wireless World. Had it been 
for these apy to show conclusi\ ; $ wea 
een ice tet mee 405. should y-five years ago, I would have 
gested his trying the nearest wire- 
shop and asking for Wood's 
metal, which was used a great deal 
for mounting the crystals of the old 
urswhisker receivers. I really donot 
We may , then know where you can buy it now- 
out the nne ’ oT gather that what ee impressed idays, except, possibly, from shops 
very handsome margin from the e snag chara baat nice Bate 8 which specialize in laboratory 
gineers’ point v.eW tt is b he materials. Luckily, though, I was 
no means all. The = pence side by side oa able to find a piece in my junk box 
Ace sae " , : absence of lininess in the high and he went away happy. His re- 
and the smaller nur r of trans definition system quest set me thinking, with the re- 
. . sult that I made up a very satisfac- 
outlay, reduced 5 Lininess and the Viewer tory thermal fuse from odds and ends 
smaller manp I m ‘ An eople fer a great deal in their I had by me. In my young days, 
what of the lister » f s he Actions imperfections in both such imps of Satan as numbered 
t sual reproduction. Many me amongst them could buy quite 
can make them elegant teaspoons made of Wood's 
more le iou metal from toyshops. I cannot help 
needie-scratch wher é feeling a mite sorry for those of the 
h gramophone pl! } he younger generation who have never 
1 sy needed; f the scratch s Tensi' witnessed the embarrassment of some 
an indoor acrial, in f , wil often ear that it is imp ble them pompous afternoon tea guest when 
suffice for f.m. reception where it to listen to any disc recording with he or she found, after a stir or two, 


terferen 


i 
rou! 
srovide the domestic viewer 
™ 


as f.m. would f = I 
} 


ust about as gh a degree of 


finition as his eye can make 
Vo Doubt {bout It Are the calculations really in error ? 


I don't think that they are I 


mutters required 
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“""") TWO NEW SEGNAL-LAMPS 


Fusible Metals HAVE BEEN ADDED TO THE BULGIN RANGE 
rhere are quite a number of fusi- 
metal alloys and it occurs to me . List No. 0.650 
some readers may care to try : 
one or two of them for making very 
low-temperature thermal fuses. The 
melting temperatures are in brackets 
Wood’s metal (66°-71°C) is: Bis- 
muth 50°, lead 2 » tin 125%, 
cadmium 12} Lipowitz made the 
following alloy §5°-60 C Bis- 
muth 50°, lead 25%, tin 14%, cad- 
mium 11 By adding mercury (if 
you can get it these days !) to Lipo- 
witz’s recipe, the melting point may 
be brought down to as low as 45°C, 
or 113°F. You can also much re- 
duce the melting temperature of 
Wood’s metal in the same way. Ail 
fusible metals reach a pasty state 
sometime before they actually 
liquefy Provided that the spring 
arm of a thermal fuse is of fairly 


stiff metal, the contacts fly apart | LARGE MAINS SIGNAL-LAMP (ISW, B.C.) 


cleanly as soon as the pasty state is | LIST No. D.650 Colour Th se New Large Mains Sienai-Lamps are 
} Ut} he nt | designed to be used either with PIGMY SIGN lamps (of usuai voltages 
reached. When you fix the contacts | up to 250 V.) or with INDICATOR NEONS, with B.C. (standard bayonet) 
together it is necessary to use sufh- Cap 
cient heat to make the metal run A full range of front coloured GLASS lenses is available. users of Neon 
. . lamps will. of course, av green and blue Plastic lenses are not supptied 
freely If you don’t do this, it will for this model. Add colour of lens required to List No. when ordering. 
not “wet” the contact points and These Signal-iamp fittings have highly polshed biack moulded baketite 
; * front bushes and screw-on bezels, with non-ferrous metas body, crackie- 

you will get a typical dry joint. black finished and bakelite iamp-holder, with terminais-shroud 
Normal colour and finish w BLACK Tne trom moulding can be 
supplied, to yuantity orders, in any normal avauabic thermo-plastic colour 


lodized Lay ers These fittings are adequately louvred for ventilauon. but are light-trapped 


80 that, used side-by-side, they wii) not cross-iight each other. thus avoiding 

A PERTH READER is kind enough false signals. Suitabie tor al) mains-voltage uses and in all types of appara- 
. Pete tus and equipment, with standard, norma, easily obtained lamps Tne 

send me a cutting from a Scots use of coloured lamps (15 W. pigmy sign-B.C.) may be contemplated with 
1ewspaper containing an article colourless or white lenses , this with a neon tmp behind a cotouriess 


lens) gives excelient contrast between lt end un conditions. and avoids 
the unsatisfactory conditions false signals due to stray outs or room ughung. Fixing screws are 
broadcast reception which concealed by iens-bezel. Size 2 @ «x 444 (712mm. 2 119 mm.) 


Front of pane! provection 1 (37.3 mm.) 
appear to prevail in the north. It “ 


contains some startling new ideas SMALL SIGNAL-LAMP (M.B.C.) 


about the behaviour of the Heavi- LIST Ne. D455 ™ : 

: oe . No. D. Colour. M.B. anc! lamp-bezel his newly introduced 
side layer which I feel it is my duty mode! has moulded screw-on (32 t.p.i.) Bezel-ring un biack thermo-setu 
to pass on at once to other readers. | Bakelite materia! and domed thermo-plastic tens, to enclose the ectual 

‘ ae . — bulb. and to give desired colour-indications. It accepts M.8.c.-Cap 

First, the said layer consists of (B.S.52-B.9 pend-ng eddendum, or ** m.c.c."") bulbs, filament or neon and 
iodized air—was the article, perhaps, can be used at up ts » 250 V. across poles, up to 1 KV. to E. (Max. test. 1 KV, 
ia lee le ; across poles, 2 KV. to E.) Ni rmelly obtainable with plastic tenses in a 
dictated at a ume when its author wide choice of colours :—RED, GREEN, BLUE or AMBER in trans- 
was suffering frob a code id the lucent or transparent, and translucent WHITE or transparent WATER- 

P Wis odiaen r aie CLEAR. Picase define ciearly when ordering by adding colour of tens 
dose? The effects of iodization are sequited to List. No 
remarkable, as might well be ex- Mouid:d parts are normally black, but are available in colour to quantity 
t : . > . __ orders, subject to materials being available 
pected. During the day, it appears, List No. D.65$ Colour (TRANSLUCENT) 
the great height of the layer gives List No. D.656 Colour (TRANSPARENT) 


the broadcast signals that reach it 

heaps of elbow room; but with the * SEND NOW FOR CATALOGUE 190 WW * 
approach of darkness it descends and PRICE |)- POST FREE 

kind of squashes them together, with 

the result that mutual interference 

occurs between this station and that. | ee The Choice of Critics oe 
Whereupon Caledonia ceases to be leva 
merely stern and gets wild. The | 

writer is nothing if not fair-minded; | 

despite all its faults, he assures us, MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 
the B.B.C. is not responsible for 
iodizing the upper air or for the dire 


| A.F.BULGIN & CO.LTD 
things ‘ > Scottish 
ne See 2 BYE-PASS ROAD BARKING 


some photo-chemical reaction. 
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make- 
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Watts in a Name 


Much is I like 
4 clature, I cans 
port the prot 

i recent ic 
words wattage 
ynonyms for 
pectively I 
the word 
fangled 
ome into use 
trical engineers tall 
a wattless 


igainst 
ind 
power 


am per 
ind cur 
mv 


farada 


peak of 
vhich would 
pedantically 
No doubt it 
that the Lord 
mind when 


isc, 


duty 1¢ =Electricity Board 


upply the 
urrent” 

what else 
ilthough I 


. power 


he yuld lave 
certainly did not 


previously that it was a legal oblig 


tion of the Board to supply it 


Radiesthesia 


“THERE was 
World 


2 time when W 
took a pride in 
yurnal “covering « 
ind boldly 
og the 
In those days 
no farther 
radio 

seemingly trifling 


th 
the 


in on cove 
I iY 
ive had 
formation 
matter how 
gnificant 
To-day, 
sure that 
itholicism 


Editorial 


on 


however, 


the old 


rampart 
par 


pecome 


of you 


ably ask 


cannot 


f 


wUk 


irried 


ti ia?” I must con 
fess that I should very much like to 
know myself. I have just been wading 
through a Belgian monthly publica 
tion which calls itself La Radtesthesie 
Tous, and in its sub-title in- 
me that it deals with “ Tele- 
” as well The fact that 
much the wiser is not 
an indication that my 
knowledge of French does not extend 
beyond the limits of “ Your beer no 
bon, Mademoiselle”; for no matter 
how perfect his knowledge of Eng- 
lish, a chance visitor from Mars, who 
had never heard of wireless, would 
find a clear definition of it if he 
picked up an odd copy of W.W 

It has been suggested to me that, 
umong other things, radizsthesia 
embraces water divining. If that be 
o, I am entitled to call myself a 
radiawsthetist, for I have exceptional 
sensitivity as a dowser In fact, I 
have suffered considerable embarrass- 
ment at times when seated among my 
fellow guests at one of those cultural 
uplift parties given in Chelsea, as 
my umbrella, which has a hazelwood 
haft. often shows signs of violent 
iwitation when the Third Programme 
is switched on and even turns inside 
out if the programme be exception 
illy “ wet.” 

So far as I can gather, radiasthesia 
is a blend of personal df. and psycho- 
metry in which slotted aerials, such 
is the B.B.C. uses for f.m., are em- 
ployed side by side with Kallenberg’s 
Pendulum, used of yore by Madame 
Estelle and others to determine the 
sex of unhatched eggs and suchlike 
things 

lo sum up I extend an invitation 
to any student of this esoteric subject 
to give a succinct definition of it and 
i brief account of its modus operandi 
Provided that it is treated seriously 
ind in a knowledgeable manner, the 
Editor will, I know, give it the same 
publicity as he did to a letter during 
the war which showed how the sun 
foretold Hitler's downfall 
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3 WAVE-BAND VALVE SUPERHET CABLE CLIPS 
CHASSIS hese 
Brand n 


oir 


2 On 


as¢ for hoiding cab 
ees ese cli F also suitable for fixin, 
e10 = yduit, for fixing T.V. acriai 
, < i or window frames 


of Across Admiralty 
Saddle Saddle No 
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storage 
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THIS MONTH’S SNIP 
MAGNETIC T.V. TUBES 


Special quotations to ~~ 
LAMP HOLDERS users. 


From 276 each 
SPECIAL RELAY 
Hermetically sealed in glass 

grade 
shtly used it j bab r “ry to} §=« operate 
fault is low h < 1 n h when in 
pictur n ¢ r | r ’ < strong magnet field, e.g 
‘ - pric ’ when near magnetron 
Have small ion burr t good cathode to heate 
w 


r in American ‘ new and 
yuite ta 1 any type circuit: 9in. price unused, price 6 
, 


angle shape and designed 


th faults, but will still gis 
geod picture Vin. pr £1/7'6 each, 12in. £2/15 - TWO-VOLT 
; ACCUMULATORS 
Callers to our Ruislip branch can see these tubes demon Mede for t Rorces by 
b t ~ see it OF No s oem @ ¢ ennateh cd o ’ orces b 
, but whether you see not Wwe guarantee a working me of the most famous 
firr wr the , 
ailing please add 7/6 each tube for packing and y | =a . 7 world 
15 amp.-hour size approx. 
6in Lyin 
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nly need filling with acid, 
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METAL DIVIDERS hemes per complete revelation, Shorting the cecundery contact for B7G button base. 
Realty well made for ‘ tarts u ses n ttached to the ratchet wheel ; r vex fo B9A noval base. 
workshk Ideal tor gle j tc ure that there are many w applicatio Pri 1 1 discounts tor 

mn metal chases. PP t rel cw ideas t 


———— 
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TRANSFORMER BARGAINS 
All by makers such as 


*armek« 


RADIO-GRAM CABINETS 
Full size console type cabinets 
highly polished walnut finish 
0 mA, 340-0-340 v t take standard type 
amps, 5 v. at gtam unit You can hav these at 
amps, unshroud tully im £12 10 - each which means a really P a 
pr ted, nice radio-gram for less than £30, for * DON'T SCRAP IT 
we can supply a 5-valve 3-waveband | | You can now oochanae our H.T 
chassis at £10 10/- (minor alterations |} © combined battery 
to the radio chassis will, of course, - from the mains New invention, 
be necessary). Gram Units: Ordinary i the ** Activette will save 
from £5/$/+. Auto from £11 15 -. | cost within a few months 
Offer. Cabinet complete £35 - tor Radio Battery 
change gfam unit and . for the Hearing Aid type 

22 10 - back if not completely 
‘lease note as our storage is limited, it is as well t m tha ves a ee If in doubt send S.A t 
cabinets are actually at the branch before calling speci or so | | ull details and copy of National 
note we can deliver these only within our van area and « Physical Laboratory pen 


wil = on distance ce 


- CABINETS 

re wr ** Viewmaster 

Table Model type 

announcement 
Mazda valves, and is coms response 
P.M. speaker and usual cor \ deal speaker 
good set to have by you so that you ‘ > batre or receiver. 
can carry on listening a pre Price 17/6 each, 
despite a packing 26 extra 
storage soiled, 
extra. 


ee 
famous with 
Designed 
auto change 


tapped, 5 v 
shrouded upright 
32 6 


through. Price 


l0in. ENER- 
GISED 
SPEAKER 


v. 63 v. a4 
at 3 amps, halt 
through. Price 


available. 


are Console £i210- « 
6196. For mont 


more details 5 last 

70 mA, 230-0-2% . 
¥ . STAND-BY BATTERY SET 

Made originally for the Governn 

for use in canteens 

medium waveban 


4 superhe 
1 supx 


ail 
a qguabty 
Limited 
postage 


must 
for 
ate 
halt 
Price 


amps, 4 v 
amps, 


through. 


‘rami quantity 
and 
1 but 


5 TRIPODS 
Tremendously 
but not at 


power cut. Unuse 
£45-, carriag 
4va4 
Po 16 6. 

v. at 4 


strong, 
all heavy itt 
with brass male 
fernale thread 

Black apanned 

steel, unused 

need repainting 

plus 26 post and packing 


high and 


10,000 B.V.A. VALVES AT PRE-BUDGET PRICES ~t 


6-VOLT AMERICAN 

HEAVY-DUTY BATTERIES 
Made by one or other of the most famous 
American battery companies. For re- 
liability and long service between charges 
these are in a class of their own. Capacity 
rating is 140 amp-hour. We have a 
limited quantity of these batteries avail- 
able. unused—m fact they have never 
been filled with acid, and the price is 
£5 /10/-, carriage extra at cost depending 
upon your locality. 


transformers, 
fully shrouded ‘ 
upright mount- PYE PLUG AND 
ing, with plated SOCKET 

and polished 


. cach part 


FLEXIBLE COUPLINGS 


F These afe some- 
and 4 v. at 
4 amps Dimensions 


umes known as 
bellows couplings 
‘ are because they will extend as well as 
Shir ; 4jin. Price 27/6, PROFESSIONAL, RADIOS ~ Fees are ideal for joining 
plus 1Z < : YOUR CAN MAKE alts w uch are out of alignment 
Type 2. rimar d nd for slug tuning controls where 
at150mA, You will find that the building he core has to come in and out 
3 amps, and f our all mains radio receivers Price 1/9 cach 
Dimensions s simphcity itself, and the more 
s{in. Price you make the less time cach takes, 
postage and -verything down to the last nut 
and bolt is supplied, and every- 
thing fits together in a pro- 
- — spe fessional manner. When finished 
TRANSFORMERS the receiver looks and plays as 
5 nps, standard well as those being offered in 
Price 6 6. 


Ty 
220 
}~ 350 v. at 250 mA, 
at 6 to 5 amps 


INDICATOR 
LAMPS 


FILAMENT Complete as 


illustrated. Price 


2 amps, standard 
3. 

highly insulated 
clevision. Price 7/6 
CONTINUOUSLY VARIABLE 

MAINS TRANSFORMERS 
280v. built 
Specificauon. 


from lv. to 
t World’ 
£3 10 ~ each 


AMP TRANSFORMERS 


soldering 
weldir 1g 
§ cwt. 
The 

rn 13 and 
nput of 200-230 ‘ 
£315 -, carriage 


tage 


Orders 


Early closing days 


rh 


» shops at 


lustra 


The Occas 


Walnut ‘ r 
R.} 


costs 


make, while 


approximately 


costs ab 


superhet receiver costs about £9/5/0 to build 


either set ‘s available at 1/6 post tree 


Orders by post are dealt 


with by our Ru 
delay address to Electronic Precision Equipment 


whi jepot. To avoid 
Lid., 2 


Dept. 2 


Windmill Hill, Ruishp. Middlesex. 


under £2 add 2 6, under £1 edd 1/9, 
Wednesday, Ruislip Saturday, City 


PRECISION EQUIPMENT 


Postabie items can be sent C.O.D 


additiona 


1 6. 
B.A. SOCKET SPANNERS 


2000000) 


Covering sizes 0-6 B.A. and with 
double ended wrench as illus- 
trated A really good set whch 
will help you with those nuts in 
awkward corners price 6/6 com- 
piete 

REVOLUTION COUNTER 


An essential de 


dimensions ate 2}in. 


Ijin. x ljin 
& 6 cach 


charge approx. 26. Lis 6d 


WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
152-153 FLEET STREET, £.C.4. Phone: CENTRAL 2833 


Ww 


°-REQ PAGES_ 


V A L V E Ss BOOKS poten ATIONS 


i0 VALVI METRE SUPER 
HET DE ame D VAI VE 3.° 


al equivai 


FRANSMITTING TYPES a AN “PLECTRONIC 


18 t f 21- t +m it Pri 
RECEIVER TYP? P SPECIAL TYPE VALVES ; é THE FLEC es 
ae.e ST RONe . f SWITCH.’ t to m. 
£3 ca h Al ‘ Pp : 
6 . " 1a 2 ntact 
f ‘THE IMPULSE REI AY 2 
GAMMATRON pla worki 
' rela | s several cit t 
£1150 ling rad 19 
3, - WATI CONVERTIBLE 
HIGH VOLTAGE RECTIFIERS AMPLIFIER.” 4 


RECEIVER R 
> 4 nai 4 

Pr 16. “ THE LF. A.F 

PLIFIER.”” Gives detail 


racer rad ervicing, tc. P 
- Tage “3 | “THE OCCASIONAL 
10,000 B.V.A. VALVES AT PRE-BUDGET PRICES gates, how t id a 


18 « —_ —E 


BATTERY CHARGER MAKE A CONVECTION HEATER 
less than if bui 


sdiir Z rT c 1 6 
* THE OK 24 ASION AL SUP- 
ERHET.’”’ In where field 


} 
i 


PRICES 


EX-GOVERNMENT 
ATHODE RAY TUBES . 
n Br 
ri 4 6. 

PAC KS. Sh “been Ww Star 
packs can be —_ ar 


EX-GOVERNMENT ODDMENTS 


rEST SETS ta . WBO 


PRANSMITTER RECEIVERS 13, T.R ——STOP PrEss——— 

PFRANSMITTERS ¥ 5 WAVEBAN 

RECEIVER UNITS \SR4 2 ) Ive I 7 VALVE RADIO. CHASSIS 
‘ RCE ‘ R34 R35 3 A fa 


INDICATOR UNITS ) t 2; Typ 

v pe OF Type 9 pe 184A; ASB4 
MIXER UNIT. W6331. RESPONSER UNIT 
STROBE UNITS. Types 68 and 61 


Wiretess Worip 


ELECTRICAL INSTALLATION 
MATERIALS 


LEAD COVERED CABLES 


250 v. CLASS 


'wew 


Ptvtew whe 


AR EMERGENCY 


ABLES 250 v. Cl 


rYPE 
ASS 


. i ri oto -D FLEXIBL ES 
1 r uns work as 

are very 

are covered 


FUSE BOARD 


LAMP HOL y-y4 


EDISON SCREW 
6 


al 


WELL GLASS FITTING with 
por un Be amp | fer threaded 


10 « 


TUMBLER SWITCH. 


with polished bra 


M.E.M. SWITCH FUSES. 
slated, d pole 250 ¥v 


6 - 


WATERTIGHT SWITCH. 
‘ : try 76 


Ord 
Early 


~ PRECISION EQUIPMENT 


GUESS WHAT FOR £5 


The itern illustrated 
hat Competition 
Prizes were 

solutions were the 

ypened. The names of t i 
» all entrants. This mor M400B 

is definitely a matter of h : an te 6 pair 495 

tal valves but three pe i t k-cquipment 1 
forget t mn t fitted im standard 
ng t Price 7 6 pair 


man 
in our N 

MM 
10E756 


Price 
ke + 


be — 2 yA 


Mer nr t cored 


ELECTRIC HEATERS 


- \ Heavy cast framework totally en 
NY so these are 100 per cent. sa , 
1 ; i Hi spaces, just right for your radio der ' , ; 

Hi shop, etc. 750 watt model, 23 6, p re wally enclosed in aluminium 

Other model available, 500 watt, pr 2 : — 1 ~~ Stim on x mn 

! i hc hree speeds obtainable A rea 

_— ee argain with 101 uses in any wort 
hop. Price only 8 6 plus 9d. postag 


REDUCTION GEAR BOX 


} 


EQUIP YOUR LAB. FREE GIFT FOR YOU 
Are you proud of t 
Many of us Radio engineer 
Was no exception) start off 
tions, but end up with resi 
n a box, so that we 
in stock, and often 
through to find one 


your stock 
vy 


ate tinal 
spend a 


near er 


lem 
deci 


“ELPREQ’ 3 TAYE BANI 
COU PACK 

s really first class pack tor 

and ri waves witt 
d coils, IF 465 k 


This 


ng medium 


straight. To remove you simply shid 

In a similar way and with the same 

only to look through the carc : 
simply order another card of that partict 
an excellent idea which will find universal 
You can have this unique system in 
without any trouble, and at 


use 


no cost other 


with 432 mall 
Y << 


Soaines complete 
3% standard valves ranging from 
carriage free 


ISLIP 
WwW YEAR 


ALL OF US AT FLEET STREET AND Rt 
WISH YOU A HAPPY AND PROSPEROUS NI 


Totally enck 
MAINS BATTERY PORTABLE in bakelite, ¢*! 
relay has a 24 
coil but can 
course 
wound f 
peration 


Ultra modern cabinet re 
making up an all-mains 
battery receiver ( ‘ual 
in. deep and 10}in. high ontacts 
Imitation crocodile —: vet with able for 
wooden platform, ba lividers, inne - 20 amps 
fron illed for three | 46, 48 - doz 
22 6 complete 
Ivory Fret with Perspex Window, \oud 
speaker louvres and turning 
Frame Aerial wired for lon 
wave with plug board an 
Unwired, 2 6. 
Metal Chassis 
loudspeaker cut 
Assembly for hok 
Matched Knobs, 


Or all tems unwired 


main 


TWO-GANG 75 pFd. TRIMMER 
scale 6. , we one 

" * excellent + 
ection of trim 
mers, 
spaced, 


punct 


pressto 
Che one ilus 


Ciarcurt diagram 
ma 
actually a 'wo-¢ 
paced vafiabic condenser Phe 
addr t I i I spindle length is approximately 


UISUp 40 n. Price 4.9 cach 


Orders by post are dealt with by : j . 


delay 


harge approx. « 


* under £2 add 2/6, under £1 ada 1/9. Postabi« ar 
closing drys: Wednesday Ruislip Saturday. City 


WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833 
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BUILD A PROFESSIONAL lo ee ALL KITS INCLUDE 

RADIO OR AMPLIFIER “EASY TO FOLLOW” 

AT LESS THAN HALF TERN POINT-TO-POINT 

TODAY'S PRICE 4 WIRING DIAGRAMS 
ESTABLISHED 25 YEARS = 


A MAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION “ PRE-SET" THE WIRELESS WORLD 3-VALVE SET 
RECEIVER 


{ial and drive acsernt 
mplete Set. including @ial and 
‘ t £6143 
“ x Sjin.« Tibin 
giving Clr 
Ce 


STERNS “ RADIO TUNER MANUAL.” Price 26 
I 1. Poet tems feta .- 


tions «b ‘ ake 
A 1 Valve T.B.F. Tuning Unit g Long and M 

19 slag Wavebands 
A 4-Station “ Pre-Set'’ Superhet Tuning Unit, pr 
v A . . ™ 4 £ 


A 2-Vaive Superbet Taning Unit vering Short, M 


PERSONAL” KIT 


“7 THE WIRELESS WORLD MIDGET A.C. 
MAINS 2-VALVE RECEIVER 


A.C. Ma atior 
att ‘ 


LI R abe £3 10- 


THE “SUMMER ALLDRY"’ BATTERY 
PORTABLE 


t 


£320 


THE WIRELESS WORLD 
MODERN CRYSTAL SET 
PICK-UPS ned for the PB bof IMKLE STATIONS 
G.P.20 . We 
£3192 


MI 


1 % Send 6d. P.O. for our STOCK LIST, it shows ** hundreds '’ of Wireless 
When ordering please include 


“<= STERN RADIO LTD., 109 


Tel.: CENtral 


A KIT OF PARTS 


January, 1952 Wrretess Worip 


AN A.C. MAINS “ ALL-WAVE ta cll A ae Eo 
8. PERHET” CHASSIS 


wt jurtab 


W car r . 
Col) Peeks. Osmor Midg t 
wering 8. M 


a 


TWO NEW DENCO ULTRA MIDGET 
SUPERHET COIL TURRETS 
Both having a Rotary Turret Action 


T.¥ Turret couse is Ns PRE 
SOP. tree whi 


‘ : , . , jas nd employs adjustable « 
Wiavetaete! at “oo . ‘ 

? tt je BwitcDing. Patding 

shine 40 mA. £6 

wO ohm Loe mA 


© ob 


is bry 


£14196 


A QUALITY “PUSH-PULL” AMPLIFIER tne. S 


uto Traastormers 


« 66 ay 


66 
NEW SURPLUS POSTER TRANSFORMERS. & 
1 volt Pe ° 


econ 
jame.t Transtormer 


; 2 8- 
Mout Transtormers ‘ tock with Pri ares tapped 


18 6\« 


THE FAMOUS W.B. “ STFNTORIAN'’ RANGE OF s) ; 
SPEAKERS . ctl re 


Sine I « 


‘ 
va 


arging 1 © 
- 7 A Variable Retisto i Charging Equigane 
ae. 27:10. | win Mou ; amps. 15 - 
seme “ Suitable Charger Meter, mas 4 aape 
7 heter Rectifiers, Werte 
A 


“PERSONAL SET" BATTERY 


bh 119 A. 69 

New Mrs. Gurp'us Speakers. 4 5 Seleisum moctiten a6 T i 

ELIMINATOR og tt 8G: Hm 186 She, 169 : ms Guar tenmeanen Oa 
“ r batter Outect Trane. VW , 1 ; ' t 

‘ watt M cti-ras 


ou “ 
= t some CT) BG. Wharte 
ring 1 L 25-. t +e 
t 
Cxt. Soraker \ Cont 2 
New Electro'yt Condensers 


Ls 49 


ha Trane 


\djustanie Mains Droppers 
5 t 
“ bye 


59 Ce ates r ’ Telewmeor 
79 69 
Denaro! F. Liner 
LF. chew 
“r ‘ 
Potentiometers 
wK. 1o0k 
39. Pr 
s COMPLETE KIT t 


* 476 


{ assemble 


ewiteh 66 
Surpius Pot+ tiometers 
pindles, 5K K. 


he 


Components and many KITS OF PARTS for both Sets and Battery Chargers M}o table’ Chagiie Cutter 76 
¢ The “ Handy-Utiity jin. Portesie Electric D-il) tor 
approx. cost of Post & Packing. AC or DS te 


mine A power and 


oles (ron te 


wood. wete and alm tt 


& 115 FLEET STREET,EC.4 ©2222. = 


fron, #Ith instrument -type bir 


5814 and 2280 Ger omc 


( Moving Col) Headphones and 
iver 106 
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UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment 


at Attractive Prices 
ESTABLISHED 25 YEARS 


Evershed's 500 voit Wee Meg B.S.R. Disc Recording Unit, ir Radiovision Commander, 
eer athe ase portabie case, as new new 
Taylor Valve Tester j Eddystone 356™, with 8 ‘ PAM 25 Watt Amplifier, AC 
~ veralextra valve ada 3) Megs. co 100 Kes ha 200/250 volts Pam 8 
ha ‘ : Power Pa ¥ as ew 
ew Avo 1949 Capacty and Re- tc 
istance Bridge, as new £ port r. complete 
24 ima ac'oc Vose RCA Volt-Ohmi_t , Pam + p and floor stand, as 
balance valve voltmeter, as ¢ t £42 10 
Avo Minor nanua . Ward Rotary Converter, 230 
Avo Modei ? P Vaira io Converters, 2 D © 230 volt 


to 200 SO A built-in filter unit, as new ais 0 


Eddystone 640 200 watts, as new e C.D.P. Disc Recording Unit 
Ave Model 40, a Eddystone 740, as + 0 ess Amplifier, as new ; 


volts ” ll C. with 


425 0 


WE NEED GOOD USED EQUIPMENT URGENTLY 
PLEASE SEND, BRING OR PHONE FOR OFFER 


Decca Record Playing Unit Simphonic Portabie Tape Re BPL. Signal Generator, AC 
_ wey 10 corder, complete with mike, a 200 50 volts, as new 
new 
De - Decallion . a ee F.C.1. Electronic § Watt Ampli- 
ole reg : fiers, complete with valves, a 
“ very neat job, brand new 


“ 


Latest Mode! G.8.C. Capacity Taylor Windsor WA Osci'lo es a c 
and resistance Bridge w scope, as new unts es stance apacity 


Bri model C.R fect 
Marconi Valve Voltmeter, dee, i B.. perfe 
rE 40n and as new 
a w 


G E.C Selectest, A 
(al : 


Lane Tape Taylor Circuit Analyser, mode! 
20A, perfect and as new 


WE NEED AR 88’s - BC 221’s - 348’s - 342’s ALSO 
COSSOR DB’SCOPES 3394 OR 3339 Etc. WE WILL 
PAY WITHIN £2.0.0 OF THE MARKET PRICE 


Test Meter Canadian Receiver, Type V.R.L Soundmirror 


a va 


Tape Recorder, 

we table cabinet model, with spare 
Ape. as new ass 0 

Baldwin SOU volt Megger Cir- 

Labgear Electronic Fault Tracer cuit Tester and AC DC Voit- 

aus 16 meter Combined, portable 
Taylor 658 Signa Generator and as new £32 10 


ke as new 
Pullin Series 100, AC OC Test 
Meter “ 


USA. Mine Detectors (« Vitavox Bitone Speaker, as 
W rate —_, r olished wood cabinet 
« £40 «0 
Cossor Impedance Bridge, 
mode! 3389, as new ci9 10 


Barker 146 Speaker 


Barker (48A Speaker 1 e <i0 10 


" e | arge selection of British and U.S.A. Valve Testers, Test-Meters 


senerators, etc Your enquiries ire we ome S.A.E piease 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


CASH OR CHEQUE WITH ORDERS ALL ITEMS ARE CARRIAGE EXTRA 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR CRANCH AT J¥a (opposite) IS OPEN ALL DAY THURSDAY 
Phone: GERrard 4447, 8582 and 5597. Hours ° to 6. Thursdays 9 to | 


Wi 


Kil 


TELEVISION 
CONSOLE CABINETS 


71 


"Ta 


CONVERSION 
KIT 


whe 


BOOST E.H.1 
KIl ( 


wean 
ePADEAS 


ashe 


YOURS FOR 


£20.18. 4 


Carr 
‘ I tag tre ance 
\ 


20 sg Bje 
FRAME BLOCKING OSCI 


LATOR TRANSFORMERS 
ASKY'’S PRICE 4 
LASKY'S PRICE 


age «and 
25 xtra 


LASKY’S 
PRICE 


RAY 


ra pes 4 sizes 


TUBES 


O-AXIAL CABLE. 
ndard unpedance 
i. 14 per 
16 per 


DE LUXE- BEAUTIFUL 
WALNUT VENEER 


For 12i 
Beautit 


cath 


LASKY'S 


‘£8 


PRICE 


10.0 


Why not convert 
table receiver to 
sole 


your 
a con 


Adapt 


Yu 


EVERYBODY IS BUILDING 
THE VIEWMASTER 


1 can build a 
ndard parts 


eld and 


Cathode 
r Console Model 
wporates all the latest develor 
Television for the home 
structor ae its finest 
d to-« r the CONSTRUC 
TLION E NVELOPI a 32-page 
woklet I with top-rat 
iwformat the mecessary 
data, also working 
irawings and stage by Stage wiring 
wtructions. Model “A” for use 
1 London and H »me Counties 
Model * B” for use in Sutton Cold 
field Area Mode! C for Holm 
Aoss 
PRIC E 


wee” 
ALi COMPONENTS IN STOCK AND SOLD SEPARATELY 


con- 


per copy 


ENGRAVED 
For i 


KNOBS 
Spu 


At) 


SCEEEN 
PLATES. %n.- 
18 6 l2in., 25. 
: b= each extra 
LONDON, MIDLAND 


AND HOLME MOSS 
TELEVISION AERIALS. 


and 
type 
Brilliar tone 
PRICE 1 6 cach. I xtra 
wae WOUND COL- 

VERN POT METERS. H 
FREI 
RECEIVER UNIT TYPE 


we 33- 
Mo CARRIAGI 
I ASKY" Ss 
PRICE 


“36 = 


witain 
ctor, video 

rr u6and = «6phasc splitter 

s 6 EPSO and 1 EASO 

from brand new 

— 1 with 

ull ircult 

SHORTAG F h unit 

LASKY'S 


LASKY’S PRICE. 


Pest Free. 63 = 


vVCRv C. R. TUBES. 
BRAND NEW AND 
UNUSED In makers 
rigina: sprung wood transit 
ax Supphed with fully 

sulated and totaily 


enciosed base hoider 
40 - 


CATHODE RAY TUBE 
MASKS 


. CLOSED FIELD LOUD- 
"EAKERS 1 or tele 
trans 
your < 


17,6 


CONDENSERS (Cathodray 
001 mid. 6 kV. Price 46 cach 
001 mid. 12.5 kV Price 76 cach 
1 mfd. 7 kV. Price 15/- cach 
i mid. 6kV. Price 10/- cach 

All rost extra 


ral vision 
onm 


tube 


LASKY'S PRICE 
Pos: 1/6 extr 


T.C.C. VISCONOL HIGH VOLTAGE 


LASKY’'S PRICE 

Carriage $ + extra 

E.H.T. TRANSFORMER 

FOR vc R97. Primary 200 
widary 
le tv 


39 6 


1.5a 
LASKY'S PRICE 
Postage 16 extra 


LASKY'S 
370 HARROW ROAD. 


(Opposite Paddington Hospital) 


Hours Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day | p.m 


letters please) for a copy of our current stock list giving details of our supplies of 
ex-government radio, radar and valves, ¢t 


PADDINGTON. 


RADIO 


LONDON. W.9 


Telephones ; CUNningham 1979 and 7214 


Send 2j)d. stamp with your name and eddress (in biock 


new manufacturers’ surplus equipment and 


WiIRELI Woru 


5 


I 


« 
* 
* 


Plastic Ci 


10 


I ASKY" S PRICI 


Sockets 


3 WAVE BAND 
RADIO CHASSIS 


} 


Chassis, complete with 
Speaker 


LASKY’S PRICE £10.19.6 


106 


all Valves and 


Carriage and ins extra. 


Chassis, less all valves and speaker. 
LASKY’S PRICE £8.17.6 
1 


Carriage and ins © extra. 


*% Variabl 
peed tuning witl 
*% AV. 


} 


lac 

is square 
and extension speaker 

15$in 


new p.m % 4 watt output. 


*% 465 Kes LF 
Cir 


argc in 


uit diagrams 


of chassis dk 


ize 


ALIGNED 
TESTED 


Ss 


ib.net. 
leep, 125 


®.. “SNA 


VIEW 


INTER. COM 


SETS 


MANUFACTURER'S SURPLUS. 


CHASSIS CABINETS. 


> Vaive 4 : J 


l ind 617 
For LX 


cs 


LASKY’S PRICE 25 - 


6 statior \C ( 2 6 extra 


Speaker Cabinets. 
LASKY’S PRICE 126 


CHASSIS 
Less valves and bulbs. 
LASKY’S PRICE 69/6 


Carriage 2/6 extra 


Incomplete chassis available. 
LASKY’S PRICE 35/- 


Carriage 2,6 extra. 


LASKY'S RADIO 


iu ares ROAD. PADDINGTON. LONDON, W.9 


n Hos : l elephones 7214 
Thurs. half 1 p.m. Send a 2})d. 


to Sat 

1.9 and address (in b ock 
t stock list giving details of our supplies of new manufacturers’ surplus equipment 
d ex-Government radio, radar 


370 


(Opposite Paddingt 
Hiours: Mon 


letters pleas 


CUNnaingham 1979 and 


day with your name 


stamp 


and valves, et 


Wrrecess Wor 


WEARITE LF. TRANSFORMERS. Type EPICYCLIC A GENUINE MINIA- 
$50 DRIVES TURE 2-GANG TUN- 
els. Som Pee” ING CONDENSER 
< a pling ve — . 4 ee _ eine t , 
a ‘se test . ‘ 
LASKY'S 1 6 punrile Wits q tect 
Ke'sat | PRICE “S LASKY'S PRICE § & 
i wih Post 44. extra Post 64. «xtra 


nee 66... 126 = COIL PACK scoop 


Nol Wave tea 


YOUR RADIO VALVE REQUIRE- 
MENTS AT LASKY’S 


pistety aserenk and wir 
LASKY'S PRICE 19 11 
Postage ] ~ extra . 
CARBON POT METERS DUAL WAVE 
8.4 iget » va +t COILS 
LASEY'S Paice witch 33 inedium ' seteiy ‘ “1 ge | Ma TRF AR « ue 
‘ xtra rs — RA . LASEY'S PRICE 5 11 
PRICE 1G rach Post extra thins race ao 8 aie watts wis 


SMOOTHING CHOKE EXPANDED ALL OTHER TYPES AND MAKES OF | ex_aM. COMMUNICATION RECEIVER 
F ET: 


COILPACKS AVAILABLI : 
SPEAKER | Ocmor, Weymouth, Wearite. etc .e1 PVPS Biss 
RET a Se 


Ss 
li 
i 


COLLARO AUTOMATIC RECORD 
CHANGERS 


Suno- TL tabehahal 


rain* £12 10 - 


2 76 ’ 


1 
3 
6 
1 
76 
6 
6 
3 
6 


race 43 


Post 64 


RADAR INDICATOR U a TYPE s CRYSTAL DIODES 
4 MAKEI NAL WOOD CASE 


ih ; 4 he =“ ~ a LASKY'S PRICE 3 11 


are 


ght 4 SE Ts OF ENGRAVED KNOBS VIBRATOR PACKS 
LASKY 8 PRICE 75 e V we, Ms . r i rm nicat 
“ae 7 G extra LasKY'S 4 the set. J stra _ —* 
METAL RECTIFIERS — ‘ 
omg LMKYS PERE =6— 99 


| J RA 2. 10-12 WATTS CHASSIS 
AMPLIFIER TABLE 
Tees an LOS feeding 2 KT6is in pust ' ” ned 
P.M. LOUDSPEAKERS 0. Size: Gin. x 1 nm. cha LASKY 5 PRICE 176 
First quality. All less o/trans LASKY’S PRICE 26 
— | ETS Eee enon 87/196 
i Send 34. stamp tor further details of J RA 2 Amplifier 
3 


wena ROPHONE STAND 


LASKY'S OWN TEST PRODS 
Made tor salety 


ied OUTPUT TRANSFORMERS - 


EX-A.M. RECEIVERS RECEIVER Sore ee ng tg 411 


TYPE R1481 UNITS TYPE 2 Mults- Ratio Standard PRICE 


MAKES AT THE BEST PRI« 


Push-Pull, 80 Ma Rat 5] 

*ush-Pall for PX 4's 1 

© Site beoee Gate, ennitt-cat ROUND NOSED PLIERS 

W att musti -ratic i LASKY'S 1 3 

30 Watt, 70 Mya. Multi-ratic : PRICE 

sulgin mntervaive Wransiorme i 

NEW EX-GOVERNMENT 

NETIC FOCUS AND DE 
CATHODE RAY TUB 

‘ FOR CALLERS 
YT 45K 


tard Pentode ue 


a 35 = FILAMENT TRANSFORMERS ONLY. OK kA 
Carriage 36 | rimarte LASKY'S 
q 1 ’ j PRICE £5 10 0 


The Receive 


69 6 a 3 
LASKY'S PRICE act LASEY'S PRICE 8 Sim l CAR BATTERIES 
‘ . «36 5,63. 44 : ene a — 


Special Transiormer ‘ " 
a 8 ee FOR ALL TEST os. Avo TAYLOR,  tapprngs ‘ 68 iz, | » .H 


rx GOVERNMENT TEST INSTRUMENTS PERFECT | — eee ; * neein anne = wee 
ASKY'S PRICE = 196 


LASKY’S © ext — : . 
raice, £18 18 - ae MAINS ANS : na y= 
BATTERY CIRCUIT TESTING ONMMETER 7 er volts 50 ¢.p.s. primary. ? ‘ 
ali _— LASKY'S PRICE 87 6 
arriage 7 6 . 
LASKY 8 
PRICE £4 19 6 
MAINS DROPP 
CONDENSER CORNER f ri 12 ' p DROPPERS 


. te 25 - 


> lit 2: MIDGET YAXLEY SWITCHES 
Postage 1.6 extra 5 nator ‘5 way Long ‘ 

LASKY'S 

PRICE 2 11 | 


= 


AUTO TRANSFORMER. TYPE 
fie LARGE STOCKS OF RESISTANCES 
al. WAYS AVAILABLE 


and 1/*th watt. Jid. cach 


wry eact watt. G4. cach Postage extra 


ee 


ANTENNA ROD SECTIONS 
| Bach section is stee! heavily copper plated 


a I lLamete s, une he tte 
ge ther . « + tor dua advertised fh you are cot more then satisfied returo coods 


t 
tu 6 
1] - per hall gross QO - per gross. Post tree for cash refund 


MONEY BACK GUARANTEE 
Bverythme ordered trom Lasky's (¢ cusranteed to te as 


Om FeO MOAB DON er co Go 
He OO ABH HH aww! & 


ar 


G 


TELEVISION 


H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 


“ 


RiiSS RECEIVERS 


BRAND NEW 
. £12 10 
. 4 


£2 
THREE-PIECE AERIAL 


aft 


BRAND NEW RI3SS RECEIVERS 


of rr 


¥ “ . £215 > 
HEADPHONES Brend new ainer, 6D 
Balanced Armature Low Resistance ga . 16 ~i Base 26 
tym |. 611 711 pew € EX-U.S.A. U.H.F. AERIAL 
High Resistance ° a. ne ‘ af onataa { ¥ 8. 92 valve 
12 6 ys as Bre artim 
Moving Reed ADJUSTABLE BENCH LAMP 
811 vs ve 1 reflector 
BUILD A PROFESSIONAL LOOKING samt : 
RADIO AT LESS THAN HALF BURGOYNE SOLDER GUNS, 75,- 
TO-DAY'S PRICE TUNING CONDENSERS 
{ Urre at im 
76 


TRANSMITTER RECEIVER ihe sea hmmare wid 
TYPE TRIH (sdb con peg bon "e |: 

26 \ 5 * 

) GERMANIUM CRYSTAL DIODES 


Lightweight High Resistance 
146 


ev of « t « ’ Pt t } 
73M 6 Moje. Crystal coutrolled, Ragraved Gina ti 900-2,200 a " rigged 

« 50 aching aud postag Vith station ss. & ‘ KTH 46 
PREMIER SUPERHET COILS 
6 ' th clveuit 


TANNOY HAND MICROPHONES ' " 
ed “ 411 tving . ’ x i 
MOVING COIL oa ante : METAL RECTIFIERS—FULL WAVE 
MICROPHONE INSERTS ‘iy i amp., 4 - amp.. B= 
‘ ak phane t rout Pl 9 E.H.T. Pencil Type 
D 16 FOR Basy TO FX or OINT ) 4.47 
DIAGCRAMB AND i ' \.6 
BRAND NEW—CAR BATTERIES 


shows how Y¢ 


whe, 


CRYSTAL MICROPHONE 
- y THE COMPLETE 
hie rd 4 meur tea 


2246 £696 
POST OFFICE DESK t 
TELEPHONES 


t 
12 6, woot ow wi 
TELEPHONE KITS 

SENSATIONAL FREER emy in oricinal cases. 


DULCI MIDGET RECEIVER 


PECIAL OFFER of 
ADMIRALTY REFLE X-RE-ENTRANT 
P.A. LOUDSPEAKERS 


15 
BALANCED 
ARMATURE EARPIECES 
* 4 
WILLIAMSON AMPLIFIER — t arriage And packing 
Rie Mig ~ eaten jeceiver is tu ; . SUPER QUALITY TELEVISION 
£8 15 -, carriage 5 MAGNIFYING LENS 


WHITE RUBBER MASK 


FRACTIONAL H.P. MOTOR 
‘ 


8 6 


BATTERY CHARGER KITS 
) A.( ¥ Al 
, P.M. MOVING COIL LOUDSPEAKERS 


or A.C. mains. Bees 5 
MAINS NOISE ELIMINATOR 
KIT 


ACCUMULATORS 


207: EDGWARE ROAD: LONDON: W:-2 


$s: 
i ele s AMBassa 4033 


TERMS OF BUSINE 


f 


IMPORTANT ANNOUNCEMENT: WE CANNOT ACCEPT RESPONSIBILITY FOR. NOR CAN WE GUARANTEE ANY— 


RADIO 


PREMIER TABLE RADIOGRAM 
CABINET (WALNUT FINISH 


pe ’ AT ALMOST HALF PRICE 
PLESSEY GRAMOPHONE UNITS 


£4196 


RADIO CABINET (WALNUT FINISH) 


plaving ar 


A superb po 
e Ane ts 


296 
PREMIER 4-BAND COIL PACK 


Wrretess Worip 


Autocha 


emi, plays x 


Kim Drive Mag 


PX25 AMPLIFIERS 


extended tone ur ange 


Less valve £55 


ax moh 


PREMIER 3-BAND COIL PACK 


£4 il 8 
PREMIER TELEVISOR CABINET 
FOR i2in. TUBE TELEVISOR 


. £0 9 - . 
CORRECT ASPECT WHITE 
RUBBER MASK 


fk ‘ 


TELEVISION 


RADIO CABINET (WALNUT FINISH) 


Pius Pook . v 
ALL THE ABOVE ARE FO& | SE ON A.C MAINS ONLY 


at ' £3 10 -. piv 


5-VALVE SUPERHET RADIO 
CHASS! 


. “ tation . rree 396 
AS A SPECIAL OFFER._CABINET tLLUS- 
TRATED ABOVE AND CHASSIS, TOGETHER 
£5. 5.0. Pius 76 Carr. Pkg. & insurance 


RADIO CABINET (WALNUT FINISH) 


207- EDGWARE ROAD: LONDON-W:2 


COMPONENT sOLOo 


A PREMIER PRODUCT 


AMB 


sy FIRMS OTHER 


Wiretess Worip JANuARY, 1952 


77 ee 


MIER a pages RADIO ou 


TELEVISION 


Announcing—The PREMIER MAGNETIC TAPE 


RECORDING KIT 
8 


sM 
LANE TAPE TABLE « 
at Va - 


LANE TAPE TABLE HIGH FIDELITY RECORD PLAYBACK 
Me ‘ andarde snd eying). The Tableis “ lig 


Weave FLYWHEEL » > nv) x 
thea» a ee ° acta all PREMIBR KITS ever 
. ads are ha : at ar at Tt 
. etaeda at |« \ diagrame ar 
FAST RE.WIND « heads are wou “ r . wt nit may be pr 4 “ ' 
th . . > 7 . Lane Tape Table £16 10 acking and carriag 
‘ TAPE SPEED m. see. A.C. 200'850 50 Cycles only Premier "Amplifier tir 1 O eting Sin, Speaker £7196. 
HEAVY DUTY MOTOR “ AVY yvUTY A Well —— Walnut Fis ed Table Cabinet is Supplied t acking & err ang 
“ . house the mplete anit Cabinet £24186 wking a arringe 


WORKING MODELS MAY BE SEEN AT THE ADDRESS BELOW 


207: EDGWARE ROAD -LONDON: Ys 


TERMS 
AMB 


PAD 


In accordance with our declared policy 
of manufacturing only the finest and most 


a COILS * COILS * COILS 
PANDA PROUDLY PRESENTS THE PR-120-V TRF. @ SUPERHET © FILTERS @ PACKS 


TELEVISION COILS @ I.F. TRANSFORMERS 
FOR DEPENDABLE COMPONENTS 
CONTACT 


penny OLY MPIC rapio comMPONENTS 


ts i-switched | COIL WINDING SPECIALISTS & MANUFACTURERS 
psp 224, HORNSEY RD., N.7. NORTH 2914 


* THE eters 7, VALE 
blinett tes 


silly 
r na on d full 


or | POLYTHENE 


nc 88 Sie ri H. F. EQUIPMENT 
In fact, 1T HAS EVERYTHING ! AMBYTHENE BRAND 
With a key, mike and power plug you can work WHO 


you want WHEN you want with the PR-120-V. ; COIL FORMERS 
The PR-120-V is now in production. Price €125. CHOKES 

A rders w be deait with strictly r on Export 
ris and prior 2 STAND-OFFS 

The PR- 120-V is the pci product of the PANDA 

organisation and is another “ first."" A new piece F E E D x T H R O U G H S 

of * PANDA” (Regd.) Equipment. Send for Particulars and Samples 


PANDA RADIO CO., 58 School Lane, Rochdale | AMPLEX APPLIANCES (KENT) LTD. 


Tel. : 4786! Grams PANDA. ROCHDALE 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
RAVensbourne 553! 


Janvary, 1952 Wrretess Worip 


—CLYDESDALE— 


Bargains in Ex-Service Radio and Electronic Equipment 


COMMAND RECEIVER CCT CBY46129 


as 


METAL (MINE) DETECTOR NO. 4 
Ref ZA24238 


version © he F 


KS, 1288 


CLYDESDALE’S bre 
PRICE ONLY CLYDESDALE'S 
. PRICE ONLY 


£6 196 


FLU XMETER 


CARRIAGE 
PAII 


WY.0023 


Maat 


CLYDESDALE'S CARRIAGE 
PRICE ONLY PAID 
CLYDESDALE'S 

PRICE ONLY 


15 - 


THE R.11SS RECEIVER FOR A.C. MAINS 


COMMAND SPEECH MODULATOR 
BC-456 


“TEx 4) 
CLYDESDALE'S 
PRICE ONLY 


25 - 


CARRIAGE 
PAID 


TEST SOurort 1E-65-A 
jear © A nna Tee 
‘ A 
Rack M 
t 4 » »! 
LYDESDALE 
arm = $22,100 


CARRIAGE 
PAID 
APS-i3 CHASSIS 
M 


, ‘ Post 
21 - PAID 


CLYDESDALE'S 
PRICE ONLY 


BC-625-A TRANSMITTER CHASSIS 
the MOS. KE 

yw . . 

CLYDESDALE’S 


CARRIAGE 
PRICE ONLY PAID 


JEFFERSON TRAVIS UF-2 TRANSCEIVER 
CHASSIS 


MoS va 


Receiver R.1155 wit 
- “ 
Power Outpat "Pack » 
abinet | CLYDESDALE'S 

PRICE ONL 
CARRIAGE . ue 
PAID 


£18 10 o 


HEADSET HS-30 
With cord Cl i and jack piug I v 


JEFFERSON TRAVIS UF-! POWER 5 hme. we é ut or and a re 
suPrt. CLYDESDALE’S 21 4 
PRICE ONLY ve 
= THROAT MICROPHONES 


f ‘ with «tra a 


CLYDESDALE s “a bs 


PRICE ONLY 
THROAT MICROPHONES 


ur « Re 


a 
CARRIAGE 
PAID 
CLYDESDALE’S 
PRICE ONLY 


£2 


POST 
PAID 


air 
CLYDESDALE'S CARRIAGE 
PRICE ONLY PAID 


PATT. MORSE KEY TYPE CJB 


Hf 


USA 


» rat 
A am A t. F CLYDESDALE'S 
PRICE ONLY 


36. 


YDESDALE'S 
PRICE ONLY THE R360! RECEIVER UNIT 


PRICE 


126 


DINGHY TELESCOPIC MAST 

weg Ma 7 . Car al. « H woe = 
i CLYDESDALE’S 

PRICE ONLY 


plus anteur “ 
eed 14 £4 12/6 
CLYDESDALE'S 


6/- 


CARRIAGE } 
PAIL 


> | always availebic. ae 


194” LF. STRIP 


as Valves 


176... 


CLYDESDALE'S 
PRICE ONLY 


LF. AF. AMPLIFIER UNIT RI35S 


* { andor Vie Unit IF» 
vi a? <a, vt A. et 


676 


R.F. UNIT TYPE 27 
In original carton 


stages 


CLYDESDALE'S 


CARRIAQE 
PRICE ONLY PAID 


. er ter TV. variable 
“ vi EPO), VRI he 
Mt v 
CLYDESDALE'S 
PRICE ONLY 


* each 


SPECIAL OFFER 
R.135S UNIT PLUS RF. 27 


CLYDESDALE'S £5 176 


CARRIAGE 
PRICE ONLY PAID 
INDICATOR UNIT TYPE 62 
In maker's original case 
wer ' ‘ 
x VF at 


A ‘ 
CLYDESDALE'S 


wing 
CARRIAGE 

PRICE ONLY PAL 

A 


& 9 6 

CLYDESDALE s CARRIAGE 

PRICE ONLY 79 6 PAID 

THE 5.CPi CATHODE RAY TUBE 
ORIGINAL CARTON 

Mea a. ’ HW 

ah def ~ 


CLYDESDALE'S 
PRICE ONLY 


PosT 
PAID 


£1150 


E.H.T. TRANSFORMER 


vat 


v ‘ 
CLYDESDALE'’S 
PRICE ONLY 


326 


TIME-BASE TRANSFORMER 
o VA Bevetia 


6A.S¢9 A. Upright 


37 6 


RECEIVER TRANSFORMER 


vat - “ 
A. ¢ 6A A wight o 
4) on W i 
CLYDESDALE'S 
PRICE ONLY 32 6 


PLUGS AND SOCKETS 
t. 36 cach 


+ td ; 
CLYDESDALE'S 
PRICE ONLY 


post 
PAID 


BAKELITE HOLDER FOR VCR97 
Side Contact Fitting 
CLYDESDALE’S 2 6 


PRICE ONLY 
CIRCUITS AVAILABLE 
1B; Re Unit R.9601, 1/9; BP 
: yp 1% By OS te 
3 ; Ind. Unit Type 6K, 1/3 
nit Type 2A, 1/3 ; Ind. 
t Type 116, 1/3 ; ind. Unit 


VIEWMASTER TELEVISION 
by ; ~ » : , A, “ 


VIEWMASTER TELEVISION 


"Holme My md 


Areas \t inding 
t et Filter and Choke 


ke op Ratio and Televimo 
Bx -service Onste 


PRICE ONLY 


Order direct from — 


| CLYDESDAL 


South 2706/9 


NEW LIST NO. 6 


Giving deta ration uo ex-* 
c ng al) previcr suppieme 

Now Ready—Price 16. j 
Price credited op Ore uwchaee of 1Q/- oF over 


tems 


Phone Branches 


n Scotiand, England aad Northern 


ys UPPLY 2 BRIDGE STREET 
iY cO.LTD. GLASGOW cs 


reland 


MAINS 
TRANSFORMERS 


These transformers are al 
fameus radio manufacturers 
surplus and are fully inter 
leaved impregnated and 
vuaranteed 


320 0320 
320 6 io 


v 

180 0 100, 2 
2 ’ 

TY 

_ 258, -y 


iso u 250, 60 


Drop thro 

6vi are ¥ 

Sem: shrouded 

uprigt y 

mA, 4 6ame 

Auto wound } 

560 A.4 a 

or 6 ¥ 

re he ; 

dros ‘ 106 

350.0 350 2 A.4¥ 
} ame 

Auto transformer 


Heater Transformer 
" 


ELECTROLYTIC 
CONDENSERS 


2 6 


P.M. SPEAKERS 


' 

" 

10in. M8. Speaker Field Coil! 
1,100 ohms, speech coil 
ohne, 176 

P 6 


2 
Constructor’s Parcel 


enstructor's Parcel 


ve s, 47k 
and scale, 20 
Volume Controls 


Blocking 
Transformer, 46 


Terms of bus/ness 


Oscillator 


Wrretess Woritp 


D. COHEN 


RADIO & TELEVISION COMPONENT 


Three Wave Band Coil Pack, 
a cored 6 80.550 


CONSTAUGTOR ‘Ss PARCEL 


hassis w 


p. M. Focus —_ 
Mazda 


P.M. Focus Unit 


Pensolda 6 volt Li — Weighs 
Soldering Iron, eight 
« Li : ya 
2 fen, 04. Post & pack. | 
y 2302 ¥ 10 6. Post 


Hh weggtepgae PORTABLE CABINET 
«3 ot ape valve chassis 
P 36, t pa 
MIDGET ‘COMPONENTS : 
a ja 
gx iin. wid 
P ter knob. A 
2jin. SPEAKER t 
O.P. TRANSFORMER, S ., ; 
MINIATURE pete see 


We can supply a he 


Cash with order. 


MAINS or BATTERY SUPERHET PORTABLE COILS 


wave ame aeria g wave 
m ed screened L M os . ; ew 
44 


4 IRON. CORED LONG, MEDIUM and SHORT yeaa COILS 


gw £ all Bands 3 metres, complete 


Me TAL RECTIFIERS 50 
a ae TRANSFORMERS. 


4 with extra feed 


33. 
SET OF 3} BROWN KNOBS 
¥ e 16 


EXTENSION SPEAKER CABINET 


a pleasing lig and dark shade rplete wit 


fase and beak. Sice t0hn C ajin.. 22.6, 5 


JANUARY, 1952 


TELEVISION MASKS 
White Rubber. Sin. with glass 
106. Whice Rubder Zin with 
giass, (5S Sin. white rubber 
mask, soiled, 12.6, plus | - P. & P 


All-Dry A.C. Mains Supply 

Unit, size J3iin. long agin 

wide jin deep We can 

pely a complete ali-dry cir 

t ng the above Midget 

nNpo ts to incorporate the 

ve Powe Init 196, post 

Mi idget Bakelite Cabinet. 7in 

in. cw 5S-valwe Sh. 

chassis med. long wave scale 

and back (takes std. twin gang 

condenser and 34-in. speaker) 

P&P. 16 

Change Switches. 6- 

j-way, 2-; 4pole 3-way 

S-pole 2-way midget, 19; 

19; 3-pole 3-way 

2-pole |-way midget, 13; 

pole |-way, 13; %-pole 3-way 
36. P. & P. 3d. each 


Pre Aligned Midget 465 Kc. 
20 per pair, post 6d 
nae eidin 465 Ke. L.F.s. Q.12 
per pair 
465 Ke. Midget 1.F.s. Q.120. 
Y wide, jin 
manufac 
adjustable 
parr, 126. 


465 Ke. tron Cored. Q!20, size 
n. dia. 7 


Iron Cored 465 Kc. Whistle 
Filter, 26 
TLV ae Size 9} 9; 
Standard 465 Ke. 1.F.'s. 

ored, 34% la 
per pair, 10 6 
Valve Holders. Paxolin inter 
national octal, 4d. each 
nternational octal 
EFSO cera 7d. each 
B7G slightly so:led, 6d. each 
Line Cord. }-way 0.3 amp 
180 ohms per yard, 13 per yard 


Ceramic P.F.S. 3 each of the 
following : 330, 220, 180 and 82 
26 
Trimmers. 5-4) of Sd. ; 
0. 0-250, 10-450 pf., 10d. 
Three bank, 50 pf. 13. Four 
bank, 50 pf., 1 @. 
Twin Gang 0005 
Condenser, § Wit 
mers, 76. Post and packing 6d 
Twin Gang Midget .00037 
with perspex dust cover and 
mmers, 86. Post and pkg. 6d 
Mains Droppers. 0.3 amp 
460 ohms tapped 280 and 4/0 
; 0.2 amp. 717 ohms, capped 
ohms, vitreous, 16; 
950 ohms, tapped 700 
26; 0.2 amp. |,000 
vitreous tapped 26. 
on each 3d 
Controls by famous 
rer Long spindle and 
i. 4. | and 2 meg, 4- 
each ; 20, 25 and 50 k., 3.6 each 
Post and packing 3d. each 


Tuning 
h trim 


THIS MONTH'S 
OUTSTANDING OFFER 
Constructor’s 465 kc. 1.F 


silver mica 
and two paxolin mount- 
ing panels 46, post paid 


charge i not stated please add 6d. up to 10 -, | - up to £1 and | 6 up to £2 


Dispatch of goods within 3 days from receipt of order. 


Where post and packing 


All enquiries and Lists, S.A.E. 


23 HIGH STREET (Opposite Granada (Cinema), ACTON, W.3 


Hours of Business 


Seturdays 96 p.m 


Wednesday 9—! p.m. Other days 9—4.30 p.m 


Telephone : ACOrn 590! 


JANUARY, 1952 


GARLAND BROS.LTD |" 


LANE PRECISION BUILT TA?= TABLE 


er J ‘a Veptior an 
TAPE DECK AMPLIFIER UES 


eve! indicator and 
nt. Das and erase 


valves 
<10 10 
TAPE DECK ‘AMPLIFIER HNES, 


re rd-playdack a 


valves and cor 


structions. €7 10 


age 
AMPLIFIER ACill 


valves (ir 10 watt push-pull! 
output to 3 ohn speaker Supply 
available for tu 4 High and low gain 
sts Separate Treble controls 
Nees ive Feedback mains and output 
ranstormers with circuits and 
structions cluding t of suitable local 

r plus carriage 5 
MODIFICATION KIT UE2. Enabling che use 
jer ACIll as a high-quality tape record 
se with high impedance 
pre-amplifier, oscillator 
erase sufficient for the 
recording leve 

valves, com 

| instruc 


“4 s 5 

MaGNeric RECORDING TAPE. Empitape 
ade A, 600fc, 21-; 1,200f.. 35 Scotch 
Boy rex 1.2004 35 SPARE TAPE 

REEL 7? 200ft.) plastic, 4 - each 
COSTRAPHONE MOVING COIL MICRO. 
PHONES. Type C5! Response substantially 
flac to 8 kc/s. imp Fitted with 
switch, €$ each y csi As above, but 

impedance 200,000 ohms, €$ 12 6 each 

AMPLIFIER 11 66. For those who desire good 
quality reproduction at low cost Valve line-up is 
615-6)5-K 766-5724 Output 5S watts Volume 
tone and variable feedback controls. High grade 
output transformer. Chassis completely isolated 
from mains. Complete kit. including punched 
valves and components, with circuits 
45126. Amplifier wired and 


WIRELESS WorRLD 


EX.GOVT. POTENTIOMETERS 


CARBON HAND MICROPHONES ype 
v¥it G type ard se 
switch m handle, leed and jack 


S-ea 
CATHODE RAY TUBES 5 


e@~7ceee 


anodge voir 

voltage 4 ky ned e 
new in o ! t 22 

CLOSE TOLERANCE SILVER Mica CON 
DENSERS. '0.000 0.0 


ideal for service Bridges, et ! 


‘e@eoee 


act 


€ 
13 eax 


eYVVYIN KE NV O OW w eK Kw 


Tl 
PULLIN MOTORS ype A 3R 
D< 


86 
EDISWAN’ SPEED AUTO CHANGERS 


Ow ee dd ee 
‘we oe: 


wwe => 


‘eooewewoe --" 


Nee wwe = 


meter 


catron 


TELEVISION MAGNIFYING LENS 
Plays eight 78 R.P.M., ten 334 RPM. or 45 lear, 3S . filter 60 Hin. clear 
records Replaceable double- pointed - a ‘a sitet ts and packing 5 
hy BLOWER MOTORS 
SPECIAL OFFER. £150 63 v. 8 watt tput , c Sh 
pentode, $- each; §S- per doz. Side ace }40©0 NOminal input 27 vw. D Shunt wound 
vaivehoiders to suit, 9d. each field and armature windings brought 
separately, so can be put im series tor higher 
voltages Ww also work on A.C 126 eact 


American 


WANTED WANTED 
Television and Industria 

Tubes of all types 

facturers surplus 


Tested e me 
er ROTARY SELECTOR SWITCHES. Typ: 
e r - ; 
OD 373-374 Sometimes described as impulse 
relays 24 v. Solenoid 52 pulses for one rev 
F r position. Single stroke or continuous opera 
oe tror Platinum contacts 3- each, or IS ~ per 
half-dore 
STABILIVOLT TYPE vSé66 milar to 
TV28040. O pores ng voltages 280, 210, 140. 70 v 
ine electrode current 60 mA 7/6 each, or 78 


dens 


ypes, preferably i: 
vibratory converters 
| sient ge ae eet ; METAL JRECTIFIERS. Type RMD. 125» 
@ are also open to undertak 
at 100 c » serves required for mains 
voltage Pr © ; each 6 v. 1 a. half-wave (or 
wave with C.T. transformer), price $ - each 
dge. 86 each 
AMPLION TESTMETER : 10 Ranges A.C. and 
HIGH CAPACITY PRECISION mica OC Up to S00 v. AC and D.C. Resistance 
CONDENSERS. We are again able « Ser 0 yp to 200,000 ohms, 1,800 ohms per vole A.C 
complete range of these condensers, of whict and D.C 
we have now sold over 25.000. Ac« 
minus 0.5 (point five) per cent. of s 
Pure mica and copper foil or silver 
(b) 0.023570,.F 
(c) 0.035020,.F 
(41) 0.048010,.F 
(f) 0.065350,.F 
(g) 0.067460,.F 
(1) 0.123750, 
i (k) 0.205276.F 
Many standard valves to better than | ¢ 
can be made up by parallel! or other comt 
of above, e.g. 4 dk F 2k ‘ 
c f O.luF. (A cable of over 150 + 
parallel! combinations of these condens 
valuable in calc saps filter network et 
available on rec f 24 
DECCA THREE SPEED GRAM neseus 
For 334, 45 and 78 rom ‘ 
speed selection. For AC.o 
operation Pr fincl. PLT 
DECCA TURNOVER PICKUP A hig r { pakelite louvred cabinet and 
fide.ity crystal pickup with turnove ead (t mn Elac Sin. P.M. speaker (com 
sapphires) for use on the abo or othe t r ¢ ditoria columns this journal), and 
speed motors Price (incl. P T) a 194 ’ ’ f ci7é 


tribution Of new products in rad 
and allied fields 
WANTED 


WANTED WANTED 


Price €S 
EXTENSION SPEAKERS 


2eoe ee ow 


ALL GOODS NEW AND UNUSED, OTHERWISE STATEL ODS SHOWN AS EX-EQUI°MENT 
HAVE BEEN FULLY TESTED AND ARE IN D WORKING OR DER PLEASE ADD POST 
OR CARRIAGE ON ALL A KINDLY PRINT NAME AND ADDRESS. POST ORDERS 
TO OUR DEPTFORD ADDRES EA XING THURSDAY, OPEN ALL DAY SATURDAY 


GARLAND BROS. LTD 


CHESHAM HOUSE, DEPTFORD 
BROADWAY, 5S.E.8 
TELEPHONE TIDEWAYr 4412/5 


5 OBELISK PARADE, LEWISHAM 
S.E.13 
ELEPHONE ‘EE GREEN 4038 


PO DORR SL 


> anni pares 


w 


For Quality Bargains Always 
-Best Buy at Britain's 


COMMUNICATIONS RECTIVER RIISS A first-rote superhet 
Communcntiens recerver pable of giving good quality reproduction 
of local stations as well as being ideal for reception of that elusive Ox 
short-wave station Full rewuit and operational details os well as 
conversion to ins Operation ore contained in the revised and 
enlarged r or hd eoflet which is supplied with each set 
er available seperetely ot | 3 post pad The receivers ore 
ABSOLUTELY BRAND NEW. in perfect working order and aerial 
tested. Price £13 19 6, carriage and pocking in original transit cases 
1046. Any set gladly demonstrated to callers 


ARIISS POWER PACK AND OUTPUT STAGE. Ena 


Please P : 
COMMAND RECEIVERS 


‘ m 


a 


| chan - velees ond SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc's 
ERSKINE SCOPE moval 1A ‘ mplet h Price £7 ° 10 ° 0 


45 Mes “ PYE” STRIP » HOMELA 


16 “ valy S76 ; acking + 4 Op moet - ar de; oop is ir i 

BATTERY CHARGERS . pain the wneud ond for tell wohales 

and ee © bo tease HOMELAB INSTRUMENTS LTD., 
: h the 68a, COBDEN ROAD, LONDON, E.!! 


Telephone : LEY 565! 


44196 : 
MAINS TRANSFORMERS 


A 4-4 


fer ac 196 


secint. ores poe , page <3 : wie ‘NEONGSEEPROD 


ELECTROLYTIC CONDENSERS “ ta Suitable g up to 250 V. supe 

oe ‘ A arity and detect leakage 
pe ¢ ded bber black case 
: : 106 


BIAS CONDENSERS 
“ 106 


eee ote care Tests on Q.CLDC. 


METAL RECTIFIERS 
14 


safe 


6 As 
. A.F.BULGIN «tco.rto, 
arse (vA ‘ ‘ a - BYEPASS RD.BARKING, ESSEX 
ake : at S-ea 

SPECIAL PURPOSE VALVES 
EFS4), 66, E1148, 26, VRE ‘ 


SIMPSON DUAL RANGE OHMMETERS Bra € ‘ Semenaccenancososessasevesececy 
vat " x r- 


TRANSFORMERS 
COILS 
~~ ‘CHOKES 


AwWappy New Year to Alli Readers 


200 OX $26 


INVITED 


SPECIALIST N 
of : FINE WIRE WINDINGS 
: MINIATUR EAF AID TRANSFORMERS. PICK-UP 
CHARLES BRITAIN (Radio) Ltd. | : Rar ian 
| UPPER SAINT MARTIN'S LANE : RADIOMENDERS LTD. 
LONDON. WC.2 Sle sake 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 


wie . a ea ° LIVI NE 2 EST. 1933 


TANUARY 


1952 


VANUARY OFFERS 


iF STaw TYPE 194. Aneasily modified |.F. Strip recommended 
structors who want good results at moderate cost 
televisors but are having trouble in 
Can also be modified for 2 Channe 
Practical Television October issue 
his 6 , Bin. x Sin. = Sin, and contains 6 valves 
VR6 fv r of VRS3 or VRS6. Mod. data supplied 
BRAND NEW NLY 45'- (postage. etc, 26) 
RECEIVER R.135S. The unit specified for Inexpensive Tele 
vis mplece with 8 valves - VR65. and | each $5U4G. VUI20 
VR92 « a py of ** Inexpensive T.V which gives full 
aid NLY SS ~ (carriage, etc. 7 6) 
RDF | “RECEIVER. a powerful i4-valve receiver with 
4iF ages < 2 mes. with 4 mcs. bandwidth Will convert into 
receiver for 2 Channel working as described in 
October and November issues, a reprint 
5 of SP6!, 2 of P6!l, 3 of EASO, and 
EB34 “ INLY 49 6 (carriage, etc.. 5 
METRE SUPERHET ZC893!. For long-distance 
s 6 of VR6S, 2 of VR9I2. and | each 
and the 12 mes. 6-stage I.F. Strip gives tremen 
s amplification with ample bandwidth of 4 mes. Easily modified 
F feta pplied INLY $96 (carriage 5/-) 
CHOKES 20 1.80120 mA. 66; 5 H.200300 mA. 6-; 
OH A.. 12.6 (postage |/-) 
MAINS. TRANSFORMER 
g. 350-0-350 v. 80 mA 
18 6 ee 
TRAIN ‘TRANSFORMER. 200'240 v. input, output 30 v. 2a 
apped 3 5 v. a Bv..9v. 10v., I2v., Sv. 1Bv., Wy 


construc 


very 


1O-VALVE ij 
es ‘ Valve 
VR 36 and VR 


ne up 


Standard primaries 
04-63 4 4a 


Universa 
and 0-4-5 v.2a 


24 ¥ ¢ ag 
EMT TRANSFORMER, for VCR97 tube, with 4 v. for tube 
apped 2 v. for EHT rectifier, 376 (postage | 6) 
bin. MAGNIFYING LENS FOR VCRS7 TUBE First-grade 
Y 28/- (postage | 6) 

4s mcs LF. STRIP Ready made for Londor 
mplete with 6 valves EFSO and an EASO, and details 

ds required. ONLY 57/6 (postage, etc. | 6 
“ 1188 RECEIVER POWER PACK with built-in outpur stage 
a y made job designed to plug on to the set and 
with any internal modification Will drive any size 
jance P.M. speaker Housed in attractive biack « 
at and nmplete with valves. ONLY £5 100 


PvE 


Vision 


ackle 
arriage 


2,000 SPs HEADPHONES Ex-Govt., manufactured by 

ted with + ye ght head band, and 6ft. cord 

IN MAKER'S CARTONS, BRAND NEW AND 
NLY 126 (postage, ete 16) 

BALANCED ARMATURE EARPIECES. High-grade ex-Govt 

t dget speaker. ONLY 39 (postage 6d.), or 2- 


with k plug 


Fiush mounting Widely 
divisions marked Yards which can be 
rements. These movements are almost 
ainat ay. and being BRAND NEW IN MAKER'S 
ARTON t ONLY 396. 
CAR OR STORAGE BATTERIES by famous American makers 
B 5 4d, these have genuine hard rubber cases 
size 10jin. long x 7in. wide x Byin. high 
THOR," size B4in. long x 6jin. wide 
NLY 876 (carriage 5/- each battery) 
EX. w D. TRANSFORMERS All heavy duty with 230/250 v 
ype A has secondaries of 330-0-330 v. and 4 v.34 
Type B is an EHT transformer with secondaries of 
300 v. 10 mA., 520 v. 10 mA., 1,400 v. 2 mA., ONLY 
lament Transformer with secondaries of 6.3 v 
ONLY 196 (postage | 8 
LL ITEMS BRAND NEW AND UNUSED 
PENTODE Output TRANSFORMER, for 3 ohm speakers 


100 MICROAMPS METER. 2jin 
t ted sca 5 


e-w e suit requ 


saf 
4.2 v. 25 ompe.. 4 v. | ome 


53 
WHARFEDALE OP3, wich ratios of 30. 60. and 90, 66 (postage 


pe ans. 4d 
63 v. FILAMENT TRANSFORMER, rated |} amps, 76 
stage 4d 
co AXIAL CABLE 
as of mor 
VOLUME CONTROLS 


“ ree 3 


75-80 ohms, thin type. 13 per yard (post 
New, manufacturer's surplus. Less 
; with switch from | k. to 2 megs 

46 stage 
HAND MICROPHONE, with carbon granule insert 
t 36 (postage | 


INTERNATIONAL OCTAL PLUG. Fits into 10 
2 


and switch 


vaive 

postaze 3d 

VIBRATORS Mallory type 650 4 pin, 76 (postage 6d 

VALVE HOLDERS. Amphenoi |.O. or MO. 7d., 6- per doz 

era Brit. S p 1-, 10- doz Diode, 6d., 5- doz VCR97 
4 26, 24- doz. (post paid | doz. or more) 


Cash with order please, and print name and address 


clearly Amounts given for carriage refer to inland only 


U.E.!.' 


Radio Corner 
London, W.C.I. 


CORPORATION 
138 Gray's Inn Road 
Phone : TERMINUS 7937 


We are 2 mins. from High Holborr 


mins. by bus from King's Cross 


Wrretess Worip 


OUR 16TH YEAR 
MONEY SAVING OFFERS 


GEC 


te 


lx4 
red and green calling lights 
switch 


ntrol (no 
g bargwn at €3 196, plus 5 

arriage 
CONTROL UNIT 


7 Brand new 


is 


Ex GOVT. 
RECEIVER MR series 


TRANSMITTER 
valves 
H63, | 063, 3 KT We} 
e of valves exceeds (£10 


Operating frequency 
regret we have no 
data on this instrument 
designed for mobile work with 
rystals included) An 
packing 


hnical 


Condition as new 
Ex-R AF. type 88a 
Mahogany case 
g grey enamel! panel size 12 « 7in, 
re of case «base, 12 = Fin top 
height Thin. Fittongs include 
Tw 
send sidetone 


receive switch 


ontrol, | mike, 2 telephone and | key 


screened lead 
outlets terminat 
ack plug A magn 
Price while they last 


z ace a 
with anda 
for your t rad 
G.E.C. TRANSMITTER RE- 
CEIVER, w wer pack 
Same s 
series 
with 
powe 


heavy 


CRYSTAL MUL Hate 1ERS | 


sockets 


interior chassis size | 
Components 
valve, 3 LF 


ous first-grade resistors and con 


the £14336 Transmitter 


Less valves a © eact 


SECTIONAL Aantal. MASTS 
O metal sieeve P ore so 
car ast few 

C J VOLTAGE CONTROL UNIT 
Switch 6 Dank se pane 
ma s r 4 e ase 
PAMPHONIC PA SPEAKERS 
Hand e se net 
3 ohms Anca ected de 
tem. Price S$ -, ca 
ALTERNATORS 


N 


4 A POWER heggacesn ANO OUTPUT STAGE, 


Approx 30% 


49 
packing p 


detachable), terminating 
ng | with miniature 

cent contro! unit 
25 - each, carr. pad 


Bargain price 6 gns., p 
New condit 
a 6 

easoned 

but absolutely sound 


Ref No 269 ¢ 


Heavy-duty 


jin 
repeat 
tput at 1300-2600 cycles, type 
ce 20 - each. carr 5 
AIR MINISTRY COMMUNI. 
CATIONS RECEIVER RIISS. 
Brand new ir ansit cases We 
» BRAND New 


que and have never been 


These sets 
Price, unfortunately sa 
gher than usual, but having 
their condition would 
be cheap at £20. Supplied com 
Wireless World 
i2-page data sheet These ser 
over the following frequencies 
vcs... 1,500-609 kes.. 500-200 kes 
s and Magic Eye. Price 14 gns 


plete with 


complete with USO and 


Black crackle case 12 «8 x= Sin, Built-in Sir 


perates 


ables 
ade 


.w eve ve 


Price 610 


on 200250 v. AC Connections 
stant operation of receiver witho « 

Wireless World specification 
plus carriage 3/6 


SATISFACTION GUARANTEED ® AS ALWAYS 


TEM WEIGH 


r 
4 


ANNOT BE ENT COD 


H.P. RADIO SERVICES LTD. 


BRITAIN’S LEADING RADIO MAIL ORDER HOUSE 
55 COUNTY RD., LIVERPOOL 4. Est. 1935. Tel. Aintree 1445 


Wrretess Worip January, 1952 


OUTSTAMPORt OMY RINK This Month's pay 


USA Sette A Radar Equipment ca 
RCA TRANS pe ET-4336-8. 4, K.t Bargains 
Westingho saan bY eA bet Model GO-9 Smears 
TRANSMITTERS RECEIVERS SCR-S36 
JUIPMENT \E-46 tors |-196-8 C.R. TUBES, Type SCP!. brand new in cartons, 176 each, pilus 
equency Meters BC-5 >, Radio Receivers 116 postage 
T.V. TUBE MASKS. !2in.. New Ratio, brand new, 1S )- each 
post free 
a ata beh Re “ MOVING COIL HEADPHONES with moving coil micro 
>< AT ASR <p : ” phone. Price 6-. Post | Transformer to match 2+. Balanced 
REPEATER : rc F 7 Armature L.R. Phones, 9/6 per pair 
TWIN RIBBON FEEDER rleavy duty 300 ohm., Sd. per yd 
tar mn ribbon, 9d. per yd. Co-ax. cable, jin. dia 
dia. 13 per yd. 7fe. length jin. dia 
16, post free. All other Co-ax 
any length 
Spares (Radio & anne POTENTIOMETERS. 5S watt wire-wound 20 k.. 25 k., 2 
f ange of " AN AP arbon Type Potentiometers, 50 k., 100 k., | meg., 2 meg., I 
os “ , . ; TRANSMITTING TUBES. Type 807, 10/-ea Type 813 Ne 
RADAR UNIT and Boxed £310 each. 723 AB Klystroné3ea. Type 866A, 176 


ach. Few only 


6 
“ 


AN TRANSMITTER 

on aie nm : vit METERS. 2; Fiush mountin C. 100 mA.,500 mA... and 20 mA 

; 126 each. 2 , f 2 05 Amp. Thermo. $/- 

Complete a emnpeny Center AN TTQ.! Specia He 2 lush mA. Rectifier meter. scaled 0-10 

. tor W , = s Room, or Com volts, 22/6 each 

ae ees Sere ee CERAMIC 2-Bank, 4-Pole, 4-Way Switches, 3/9 each. Post free 

Power Units, Motor Generators Dynamotors CERAMIC COIL FORMERS Sin. long by 2hin. diameter 
: arge qua : me ents threaded 24 grooves, 46 each, post free 

Aircraft Instruments and Accessorie JONES PLUGS 8-pin, male and female, 1/6 per pair, 12/- per 


arge sele endix rumencs dozen pairs 
Motor Assemblies , 
arriage paid on all orders over £! except where stated Please 
ertificates can be sug nclude small amount for orders under (1 


Please print your name and address. 


BRITISH SAROZAL LTD. CHAS. H. YOUNG, G2AK 
Ai) callers to 110 DALE END, BIRMINGHAM 

1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON. W. C.1 Phone : CENTRAL 1635 
102 HOLLOWAY HEAD, BIRMINGHAM 


VERSEAS ALLY INVITED TO viSsIT « Phone : MIDLAND 3254 
WAREHM E 40 W 4S AND LABORATOR 


’ 
THE WORLD’S GREATEST WILKINSON’S of CROYDON 
PHOTOMULTIPLIER No. 931A. ideal for film scanning, specto™ 
BOOKSHOP sraphy, Alpha count ne colorimetric measurement, etc., supplied com 
plete in lightproof « mber wi ry lamp, and wired with the complete 
resistor network 90. po f 
SIGNAL AND NOISE GENERATOR. For Television frequencies 
20 88 Mcs 4 Bards rystal controlled. Leaflet available on request 
* FOR BOOK Price €14 10 
° sii AUTO Nene Pe ty any — 230/115 voles SOO warts 50 cycles, fully 
rouded. ne Made by Met. Vic. £4/10/- each 
Stock of over three RECTIFIERS SELENIUM. 4 wave !2 v. 200 mA. 26 each ; 444 ¥ 
40 mA., 93 eact Voltage Doubler, 168 v. 40 mA., 7/6 each ; Bridge 
million volumes vpe 24 v. 75 mA. 34 each : 36 v. 2.5 amp., 27 - each ; 48 v. 75 mA 
> each ; 48 v. 150 mA., 6.10 each ; 9% v. 600 mA, 31/- each ; % v 
4 mp., 66 - each 
echnical Dept Fant SET 205. Wavemecer range. 3.05 to 3.35 centimetres, built-in 
oscillator with 9 valves including Klystron type CV.129, etc., in good 
gaz ondition, €20 
: We hold very large stocks of RELAYS, CONDENSERS, RACKS FOR 
119.125 CHARING CROSS ROAD LONDON W.C.2 9in. P* NELS, SLYDLOK FUSES, SANTON AND ARROW SWITCHES 
66 é * en 9 ‘ vif! low you to visit us 
1? LANSOOWNE ROAD, CROYDON CRO. 0639 


d rare books on 


——BRATTS RADIO 
1070 Harrow Road, London, N.W.10/ | WALTON’S of WOLVERHAMPTON 


AMPLIFIERS 
MODEL ACIOE H.T. Batter 
) . re erics 
: 60 +14 volt Ideal 
£1414 MODEL . 
conan ‘ ; for | uid pers« sets and electron 


aor¢ be MODEL UI0E, wr bn At mate quipment ch, p 1. 72+1} volt 


#1212 tt : | ol andard, 6 - 
MODEL ACIOE t9 84 " . . 


£9 18 6 MODEL ACISE 


4 nd E. to-day for ir ct ylete list 
MODEL Acac aly mprete & 


e806 Mure tem ies B Stamp tor Hist Pull re WALTON’S WIRELESS STORES 


r™M 


£69 £6 1 chest — 48 STAFFORD STREET, WOLVERHAMPTON 


ireless 


less and 3 6 tor every addons 
average haces 6 words Box Numbers 
ddress replies: Box 0000 ¢ o “* Wireless 
t House, Stamford St.. London, §.B.1.) Trade 
avaiable of application Press Day 
weday, January Sré 
respoasisility accepted tor errors 


WARNING 


s are warned that Government surpius 

which may be offered for sale 

umnns Corry ne manufacturers 

y Of these components will hove 

for special purposes mating them 

use, of may have de- 

terorated 2 of the conditions under 

which they stored We cannot 

under tore with any complomts regordin, 
any su omponents pur chased 


Be ort RSCSIVERS AND ene 
VeR rROAK 4A 


l we 


AMPLIFIERS,  eteatentd 
esconen 
smit te 2< 


RECEIVERS 
ANO 
Main 


ma 


use Par 
[PERIMENTER 
. BC 
-; D 
Pur Mt. 


I th 
a AC 20 am lifer, 
Hende n astern Ave 


World 


Wirecess Wort 


Classified 


Partridge Hews 


Pointers to 


PARTRIDGE 


PRECISION 
TRANSFORMER 
SERVICE 

@ “Standard” and 


tion” types availal 


Models in 5VA t 


Availab! 
LIVERY 


. W ide 
sealed types including the 
service approved type * ¢ 


Range oft 


type (as illustrated 


@ ALL WILLIAMSON 
components mmed 
from stock 


© An advisory an 
for the poosecton 


tron tyres tr 


is used by the B BK 


Government Research Stat 
' 


leading Industrial Concerns 


TRANSFORMERS LTD 


ROEBUCK ROAD, KINGSTON BY-PASS 
TOLWORTH SURREY 
Telephone ELMbridge 6737 


Advertisements 


RECEIVERS, AMPLIFIERS SURPLUS 
AND SECONDHAND 


Ww k.ng ‘Su 
LOUDSPEAKERS SURPLUS AND 
8 


ECONDHAND 
t ee ww 
r demor 


retail price & 
sk Bank. I 


mode! 7 


and ASAP 


Test couipMenr SURPLUS AND 
SECONDHAND 


new and ur 


Wirt Wor — 


(2) THE HI-SPOTS ¢ emery MAGNETIC*TAPE 
/ 


IN NEW YORK 4 SS [SS 


sed heads are 
» on . 4 r wide frequency range and 


simple correction | 
<y 'S Mamtamned by | 
nploying optical finishing techniques 
RECORD REPRODUCE HEAD Er 
the smallest effective gap obtainabie 
2.4 mH. 15 ohms 
pickup or ) d high impedance (200 mH 
r : ' 0 ohr ¢. approx.), Price £33 - 
present : ERASE HEAD Available in medium 
t pedance. Price £3 

and y TRANSFORMER sitable for low-in 
yndi ’ ance head to grid step-ur Price éi-- 
_ TRANSFORMER : ? but enclosed 

mumetal car Price 2 -- 
j OSCILLATOR COIL ASSEMBLY om 
ses high-' QQ" coil and condenser tuned to 
had the Se »alis t sile ° . 45 kes. Specially designed to provide highly 
ymmetrical sine wave output for low tape 

{ Te se Price 106 

' OSCILLATOR UNIT Constructed on 
yuld hear é ei 4 for sub-assembly 
it hon e » ~ ~ ate . ‘ A ¢ v pras and bias at 45 kes 
. for operation 
: ‘ te Price £3 -- 
yaralleled ‘ ele r | AMPLIFIERS. A range amplifiers have 
ake K : een developed specifica use with tape 

dea what NEW DYNAMOS MOTORS, ETC Please send fe details 


eq jJipment 


fen Of whet we iit ot Se : CABOT RADIO 
Now we find we Binp'Bc™st sucess | COMPANY LIMITED 


about ; ‘ Electron Equipment Manufacturers 


veaker , | 28, BEDMINSTER PARADE, BRISTOL,3 
k Telephone 64314 


>} 
$54 (while Available also from :- 
$650) . WILL DAY LTD., 19 LISLE ST 
: { f ’ : LONDON, w.c2 
eople ‘ ———— 
putting up 
he Fair 


isic-lovers PW tt W H A 
jered how DYNAMOS MOTORS, ETC. SURPLUS 
{ 


AND SECONDHAND 
and P “ v WwW . D> 


efor sew? ior, items supped, in senoar ol TRE LEVISION 
5 . Manufactured ¢ 

= ELECTRONIC ENGINEERING si 

~ ; ile TELEVISOR SPECIFICATION 

and said ‘ t LINE OUTPUT TRANSFORMERS 

\derful, re 


turers 


speakers 


e 
FOCUS COILS 
P.M. Focus Ring R.17. (ail Mullard Tubes) 
P.M. Focus Ring R.20 & R.25. (ail ocher cubes) 


* 
LINE AND FRAME SCANNING COIL 
ASSEMBLIES 


All Stee! Cadmium Plated Power and 
Time Base Chassis vaive-holders, 3-point 
and single socket and all necessary cut-outs 
Sound Pane! Chassis Assembly, fitted with 
eens, valve-holders, formers and dust cores 
Vision Panel Chassis Assembly, fitted with 
eens, valve-holders, formers and dust cores 
and I2in. C.R. Tube Support for 
price mounting on top of Ga 
r Smoothing Choke (Ch 
S-valve Superhet Radio Chassis. Drilled 
and fitted with 5 Ampheno! Octal valve hol- 
Jers, aerial, earth and gramophone sockets 
ecessary cut-outs for all contro! mountings 
mains transformer and tuning gang condenser 
omplete with 2 steel fixing feet. Cadmium 
plated 
Full Vision Drive Assembly. Fitted with 
nbreakable Perspex 3-coloured scale 
ng. medium and short wave-bands 
brated in metres, kilocycies and station 


H. A. HARTLEY Co. Ltd. F shor case or | ALBERT MANUFACTURING CO. 
152 HAMMERSMITH ROAD, LONDON, W.6 vo a tones Gen tapas ee 
P mK 


live 


request 


JANUA 19 


DYNAMOS MOTORS. ETC eee 
ANDO 6E COnBHAN 


x 


mt 


TRANSMITTING EQUIPMENT | 


ON 1 
Herts Tel. Hatt 


eA EQUIPMENT AND S0UND 


tyt t 
luxe type wit! 
treble and 


mV, £1414 
65B or H& 
Philips £ 


K. W. Logan 
M AGNETI( 


OUND DI 


vetic recorders 
ELOPMENTS 


PLAYBACK 
Ape 


Wiretess Worip 


Estd. L-R-S 1925 


For PROMPT and EFFICIENT SERVICE 
CASH or EASY TERMS 


We have a limited stock of the following quality 
equipment available for cash or on our Revised 
Easy Terms. 


LEAK EQUIPMENT 


(See Makers Advertisement page 63) 


TL 12 AMPLIFIER. Cash £287 0, of £7 10/0 with order and 12 monthly instalments of 40 
ac t., U PRE-AMPLIFIER. Cash 69 90, or £250 with order and 8 monthly instalments 
of? 


Both above Units supplied together for £9 with order and 13 monthly instalment: of 50/- 


Passenge carriage 10 - extra payable with deposit 


ARMSTRONG ALL-WAVE CHASSIS 


(See Makers Advertisement page 87) 
MODEL EXP. 73. Cash €25 124 or £6 with order and || monthly in taiment of 0 
MODEL AF. 104. Cash £34 12 10 oF £9 with order and 14 monthly instaimencs of 40 
MODEL EXP. 125 3. gg £53010 or £15 with order and 14 monthly instalments o 


Passenger carriage 10/- extra payable with deposit 


LOUDSPEAKERS 


GOODMAN'S AUDIUM 60 pen — 6 or £250 with order and 7 monthly instal- 
ts 
AXIOM 150 Cash “ios or £3 with order and 8 monthly instal- 
ments of 20 
WHARFEDALE W.12.CS. Cash £9 or 63 with order and 7 monthly instalments of 20 
W.15.CS. Cash CIS or £450 with order and 8 monthly instalments 


of 30 
Nin. W.B. CONCENTRIC-DUPLEX omplece with Transformer ond Cross-ove 
Network Cash £18 180 of £4150 with 
order and 8 monthly instalments of 4 
10in. W.B. CONCENTRIC-DUPLEX. Cash £7150 or £2100 with order and 


6 monthly instalments of 20 


CONNOISSEUR SUPER L/W PICK-UPS 


(See Makers Advertisement page 45) 


Complete with one Green Spo: and one Red Spot interchangeable Heads for Standard and 
Microgroove recordings Carh £1008 or £3 with order and 8 monthly instaiments of 
20 


The AMAZING NEW 


REMINGTON contour 6 


ELECTRIC SHAVER 


will give you the finest possible shave, in the easiest way 


VA 
imaginable Vie 
Availableon TEN DAYS FREE TRIAL Pi 
on receipt of 25/- deposit (returnable if not ay 
entirely satisfactory) and 8 monthly 

instalments of 20/-. A.C./D.C. 200 250v, 


Cash Price £8.19.5 
Other voltages available. Write for Free Brochure. 


The L.R. SUPPLY COMPANY Ltd. 


(LONDON RADIO SUPPLY CO) 


BALCOMBE - - - SUSSEX 


Telephone : Balcombe 254 


4G w 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALKIE (TRANSMITTER. "PHKEF-SI 
RECEIVER). Tre 38 Mark 


NEW GRAMOPHONE AND SOUND 
EQUIPMENT 


Receiy 


ed read 


es G3 10 
R3SiS TELEVISION UNITS 
Y valve 6 Scage 
je aver 43 10. 
MINISC OPE masiB MINIA 
ne CATHODE RAY OSCILLOSCOPES 
be e Base 
" 
ase is 10 9 
LUFBRA MOU CUTTERS. A 
$9 BRA PLY STTER 146 


LIONEL 8UG KEYS manages 1 AND SOUND EQUIPMENT 


URPLUS AND SE CONDHAND 


a ee rey: eee ree 7 ACM" 


fehl Whee rile ir netic tys R 
. f 4 
HAND GENERATORS 6 


PLASTIC ‘TRANSPARENT map CASES K 
Display. sete., $16 M" 
STAR IDENTIFIERS. With Hyd phicO ‘ 
MOVING CC cou DC METERS. ; : 
WESTECTORS. 1 Type W 'WX6 and W 

MARCONI AERIAL FILTER UNITS 


916 y 


CONTACTOR Time Switcwes 


movement pe 


ip 16 
VISUAL INDICATOR UNIT T 
( f -~ Mov 


f Radio * 24d 
SOUTHERN RADIO SUPPLY LTD., 
|, LITTLE NEWPORT STREET, LONDON 
c.2 ,ERrard 6653 


Best 
British Bargains 


LIGHTING PLANTS. Briggs & Stratton 350 


NEW COMPONENTS 
k £30 ( TH offe 


MOTORS D.C. ; 
110 wolts ditto €$ 
rpm AEG. 38 «, car 
TRANSFORMERS 
to ¥ 5 ~ 5 


PANORAMIC RADIO ADAPTOR 
Mode! Max. sweep widt 

quen 5.25 
Brand new 
AMPLIFIERS 
known LEAK 
speech and f 
Price 27 guineas 


ELECTRADIX RADIOS 


214 Queenstown Read, London, 8.W.8 


— . MACa ———— 


cd pe 
val ¢ ed and 
bic 2 watt 
tapered bit; each with 
sre Henley flexible 


from 100 to 250 


51-53 Hatton YY 
London, E. 


PITMAN 
—__._ Books 


Cathode Ray 
Oscillographs 


fanding of (me 
pn cannot do Detter 


ELECTRICAL TIMES 


The Principles 
of Television 
Reception 


M.LR.E., A.M.Brit. 
S @ practising elec 
ineer and has produced 


g@ system is covered 
emplete circuits are 
ymumercial re- 

ur television is 
lustrated 30 - net. 
tion to the subject 


ENGINEERING 


From bookseller Published by 


PITMAN 


’arker St Kingsway London, W.C 


January, 1932 


GALPINS 


ELECTRICAL STORES 
ST.. LEWISHAM, LONDON, 8.£.13 


a 7" Sear Lewisham H capit 


Tea 


TERMS 
All goods 


CASH WITH ORDER 


went on 7 days 


m0 COD 

approval against cash 
EARLY CLOSING DAY THURSDAY 

a. hy poem pa sa (new) Input 

t teps of 10 volts. Output 350-0-350 

6.3 volts 8 amps., twice, 4 volts 

65 - each, carriage 36 

250 m/amps., 6.3 volts 8 

ts 4 amps. 5 volts 4 amps., 

3 Another, input as above 

ts 250 m/amps., 6.3 volts 

ts 4 amps., 4 volts 4 amps., 

-, carriage 3 6. Another, wound 

electronic) specifications, 350-0-350 voits 

mamps., 4 volts 8 amps 

3 volts 8 amps., 0-2-6.3 volts 2 amps 

carriage paid. Another 

500-350-0- 350-500 250 mamps., 63 vols 

6 amps., 0-2-6.3 volts 2 amps., 0-4-5 volts 4 amps., 

e, 67/6 each, carriage 3/6 


nm ar 


ps. twice, 6.3 vo 
olts 4 amps., 70 


, 63 6 each, 
nput as above 
volts 


tw 


SWITCHBOARD METERS. 4in. scale, moving | 


coil (D ly, Oco (4 amps.. 17 6 each, post 1/6. 
itto, A.C_/C 22/6 each, post 16. Another 
Oto 3 amps.,A.C.'D 25 -, post |'6 
MAINS TRANSFORMERS 
200-250 vo 
volts 180 m/amps 
6.3 volts 4 amps 
350-0-350 volts 
0-4-5 volts 4 ar 


(new) Input 


. 5 volts 3 amps 
post 16. Another, 


4 volts 4 amps 
39 6 each 
180 m amps 
s.. 39 6 each. post 1/6. Another, 
$00-0-500 volts m amps 4 volts 4 amps. 
C.T., 6.3 volt »ps. C.T., & volts 3 amos., 
42/6 each < Another, 425-0-425 volts 
160 miamops., 6.3 voles 4 amps. C.T. ewice, 5 v 
amps., 426 each, post | 
EX-W.D. SURPLUS METERS. 
0 co 20 volts, 6/6 each, post 6d 
76 each, post 6d. (both mowing coil) 
coupled 0 to 350 m/amp., 7/6 each, post 6d 
SWITCHBOARD. (jin. scale Amp 
moving coil meters, 100 co 250 amps., 
30/- each, post 1/6 
EX-RADAR MAINS TRANSFORMERS. 230 
voics input, 50 cycles, | phase. Ourput 4,500-5,500 
volts approx 30 mi/amps., 6.3 volts 2 amps., 
4 volts |] amps., 2 volts 2 amps., these transfor- 
mers are immersed in oil. Can be taken out 
of che oi! and used as television transformers, 
giving an output of 10 m amps overall size of 
transformers, separately, 5) x 44 = 4in. and 3x 
3 x 2hin., price €3/10/- each, carriage paid 
ROTARY eng pee 24-28 volts D.C. 
put 2 olts 70 m/amps D.C. Output 
10 - each, post y= 
AUTO-WOUND VOLTAGE CHANGER 
TRANSFORMERS. Tapped 0-! 10-200-230 voits 
watts, 486 each, post 16. As above, but 
500 warts, 626 each, carriage 3/6. As above, 
200 watts, 35)- each, post |'6 
MAINS TRANSFORMERS (new). Suitable 
input 200-250 volts in steps of 
_ uttaty 
>{ either 2-4-6-8-10 or 
corviage 716 
EX. NAVAL ROTARY CONVERTORS. 
volts D.¢ nput 
| phase, 250 watts, capable of 50 per cent., over- 
load, weight 100 Ib., price €10/10/- each, carriage 
forward 


ELECTRIC LIGHT QUARTERLY TYPE 


2in. scale, 
to 40 volts, 
Thermo 


meters, 
complete 


with shunt 


ew 


Ap 
330 


110 


| Trade enguirie 


4 voles 4 amps., | 


Output | 


ts in steps of 10 voles, output 3$0-0-350 | 


| tapped at 
5 


tapped for a com- | 
12 volts at 50-70 | 


Output 230 volt; A.C., 50 cycles, | 


Wrretess Worip 


NEW Sonronaure 
mic t 


Cs STAL 
Mic-6), guar 


nieed 
RADIO- AID, Lad. (Retail 
Watford 


ste ISION + - sets 
to 25/- rev 


Py 
canned, two- cored. an a 
in a 
PRODUCTS 
N.19. Arc. 5076 
te try an Osmor Q 
pack eventually and be delighted with 
results; why mot save time and mone 
Send a stamp for free circuits and lates 
oils. cOilpaces. dials. et« e 
eos RAD'O PRODCCTS Lid 
W.C.A.), Borough Hill. Croydon, Su 
Cx repden $1489.) 
4 VERY — for home cx 


as! 


Govt. surplus o 

BCM EDHWA 
RE you ——_ ng 
Sem 


“4 and of he y 
SUPACOILS MAIL ‘ORDE R OFFIC t 
way Avenue, London. E.17 
COMPONENTS SURPLUS AND 
SECONDHAND 
J. BMMS, Lid 


| wave bridge type. « 
6v. 5/6: 3 ame 


24v 4 amp 
re wtan * Seis 


6.3 volts 8 amps., | 


TELEVISION! 


current 
- plus 1/6 


plied 
1 cored coils, former size 1% 
MW 


mains dropp ng resistors for 
and /UO1l. smai 


urdo a 
yardner 
bi ( ack 

main 


£10 6 
PF RSONAL rec : vers 
contained in handsome bakelite case with 
ad site eS fe sin with d 
arrying hand trar mn AE in 
over the nedsts waveband and 
self-contained tts t 


using IT4s 
up 


supplied brand 

valves phones. an idea) 

hosp. patients. etc hese re 

Gov surpius and are offered 
£44 


tton 


THE CHASSIS P OPLE 


The prestige of Armstrong chassis is firmly 
besed upon many years of constant en- 
deavour to produce reliable and efficient 
price. Our 
present range of chassis will even further 
advance the already high reputation enjoyed 


We are delighted to 


receivers at an economical 


by our receivers 


| give demonstrations in our showroom and 


20 mA 
diagram of | 


|\MODEL RF 


| 


| 
d 


CHECK METERS. Ali for 200-250 volts AC., | 
50 cycles, | phase. 5S amp. load, 17/6 each, post 1/6 ; | 


load, 25/- 


(new). 200-250 
Output 0-6-12-24 
post 1/6. Another 
486 each, post 1/6 
25-30 amps., 70/- each 


10 amp., 21/+ each, post 1/6 ; 
each, post 1/6 
MAINS TRANSFORMERS 
volts input, in steps of 10 volts 
volts 6 amps., 37/6 each 
as above, but 10-12 amps 
Another as above, but 
carriage 1/6 Another, input as above, output 
0.3-18-30-36 volts 6 amps., 42/6 each, post 1/6 
PRE-PAYMENT |'- SLOT METERS, by well- 
knewn makers, 200-250 volt A.C., SO cycles, 
| phase, 20 amp. load. Set rating of 8d. or 9d. per 
bakelite case, 37/6 each (for shop clients 


20 amp 


only 

EX-RA.F. ROTARY CONVERTORS. 24 
vo -., input 50 volts. 50 cycles, | phase at 
450 watts output, complete with step-up trans- 
former 50 to 230 volts, €9/10/- each, carriage 10/- 
EX-USA. W.D. ROTARY TRANSFOR- 
12 voles D.C. input, $00 volts, 50 m/amps 
100 miamps O.C. output, complete 
thing switches, fuses, etc., as new, 17/6 
carriage 2/6. Can be run on 6 volts giving 

half the stated output 


ts D.C 


} strips 


bakelite cased 2'4 


power units type 
hassis with sup 
60ma. 6.5v 25a 
puts as 104 6-6 
bakelite with 
speaker controls 
9d Pye Strips 
brand new 
fect condition 
jow res., 2001) 
alternative with 
speakers P.m. less 
paid; Mansbridge 
with sp switch 


nds ) 
long spindle 25& 


size 


size iron cored 1_.Fs Ske/s 
in for 


pair 4B aerials 
ay wave. rec 
x1 


27 + Tottenhaz 
Museum 9154 
O of ist orices 
requirements 


LOGAN Westea Hert 


asec ' 


our illustrated catalogue will be sent on 
request. 


MODEL EXP 1253 14-VALVE ALL- 
WAVE RADIOGRAM CHASSIS 
5 Wave Bands covering from 10.9 to 550m and 
800 to 2,000m R.F. Pre-Amplifier Two iF 
Stages with Variable Selectivity. Bass and Treble 
Controls. 15-Watt Push-Pull Output. For A.C 
Mains. €36.15.0, plus P.T 


104 10-VALVE ALL- 
WAVE RADIO CHASSIS 

| 4 Wave Bands RF. Pre-Amplifier Two LF 

| Stages with Variable Selectivity. 10-Wate Push- 

Pull Output. For A.C. Mains. €234.0.0, plus P.T 


MODEL EXP 73 &STAGE ALL- 
WAVE RADIO CHASSIS 

3 Wave Bands. V_riable Selectivity. Fly-Whee 

Tuning. 8Wact Push-Pull Output with Negative 

Feed Back. For A.C. Mains. 417.15.0, plus P 


TELEVISION 
The new ARMSTRONG 
TELEVISION CHASSIS, 
model TV. 15, _ incor- 
porating al2” C.R.T., is now 
available for distribution. 


PRICE: 53 GUINEAS 
TAX PAID 


Unfortunately, owing to the 

supply of materia’, the Chassis 
present .vailable only for 
Service Area Please 

details 


himited 
‘s af 
the London 
send for full 


WIRELESS & 


ARMSTRONG feevision CO. LTD. 


WAARLTERS ROAD, HOLLOWAY, LONDON, N.? 
Telephone - NORth 32! 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com 


pleting our appropriate study course 


A New Year Resolution you would 
find profitable tc make and easy 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


estions 


vices, 30 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 


66, ADDISCOMBE ROAD, CROYDON 
Phone - Addiscombe 334/ 


The House 
for Quick Delivery 


The following Goods Ex-Stock 
Cash with Order or C.0.D 


he ake ‘ 


A. ERNEST BUCHAN 
M.O De; 8 B —_— 


Aberdeen 


Wiretess Worip 


COMPONENTS SURPLUS 
SECONDH 
RAD 


DON CENTRAL RA 


4 
BRATORS.—2¥ 
ng. « t 200% 


4-pin Amer 
IAMMETERS 


S2Zamp welg 
and pkg 
200-250" 74) 


weight approx 


RECEIVER unit ty 
137 6 


Morse keys 
tc., 6d Tr 


ower telepl 
th han set ar 
Le 


London, W 
WTHERN RADI 


New port 


MALL pts 

‘ crysta's . 

PDT, 6d; 1555 
VCRO7 holder 

ANNAKIN. 25 


AWN 


AND 


Jawvary, 1952 


A FINE NEW 
AMPLIFIER 


Of the amplifier designs sponsored by the 
technical press we give first place to thet of 
* The Gremophone.”” Performance is excep- 
tional by any standards, the more attractive ot 
such @ reasonable cost 


THE GRAMOPHONE AMPLIFIER 

has an excellent response from 
30-20,000 «.p.s., only 0.15%, harmonic 

at BW output, full negative feedback 
push-pull! output, 5 all-glass valves 

mput Oly Pre-amplifier, single 

valve, gives fu tone control for 

78 or L.P. records, input 50 mV 

Send now fer full constructiona! detoils 

diagrams, | 6 post poid. 


Also available assembied and tested 


AMPLIFIER 17 Gos. PRE-AMP. 5 Grs 


ACOS GP20 Pick-up ais 
ACOS Long Playing Head qai4 
DECCA Hi-Fi Crys two 

cartridges for or LP 4 46 
With single cartr ai3 0 
CAPACITORS, wax cubular, new. 0.! 

500V 10d., 8 6 dor 
‘SOUND REPRODUCTION” by GA 

Briggs 11 - post free 
WHARFEDALE W I0 cs, 3 or [Sohm £8 10 0 
CHANCERY Long Playing Attachmenc£3 12 6 
THREE SPEED Decca Gram. Motors..€7 3 4 
LECTRONA I@in. High Fiux Speaker 

Johm a1 i2 6 
W.B. Stentorian 10in , John aso 


QUALITY MART 


Mail Orders Only. 
110 VILLIERS ROAD, WATFORD 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


Pat 
Applied 
For 


E.M.G. 
STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


@ Cuts at any selected frequency between 4,000 
and 8,000 e.p.s 

@ Average steepness of cut 30 db. per octave 

@ Connects between secondary of output trans- 
former and speaker 15 obms. rated impedance 

@ Specially valuable for ase with new microgroove 

c 


hiss on ordinary records 
high note loss, and suppresses 
high pitehed interferences on radio 
No distortion, and no appreciable loss of volume. 
Leafiet available from the manufacturers 


‘ “ 


Trade Enquiries nvited 
E.M.G. HANDMADE GRAMOPHONES LTD 
Newman St.. Oxford St., W.! 
Telephone : Museum “971.2.3 


—f yours is a 
(RARE) valve 
problem 


BULLS .. 


the people, 
most likely 
to solve it. 


“ DEMOBBED 
panne ™ 


tigi! Manual ual 9/ 9 


iving equivalents of British and American 
ervice and Cross Reference of Commerical 

types, with an appendix of B.V.A. Equivalents 

and comprehensive Price List. We have 

still some valves left ac PRE-BUDGET rates 

which are actually sold at the old price 
Special 28-page illustrated catalogue 

Easy Terms), Sd. stamp 


TAYLOR Nto*sere EASY TERMS 


sp to 10 months, and very nearly Cash Price 


45B Valve Tester a4 0 
aenerator a2 10 
range Universal Meter... €16 6 
120A Multirange Universal Meter €9 
260A Television Wobbulator <3 15 
1108 Capacity-Resistance Bridge .. Ctl 
240A Pattern Generator ai4 0 


NEW BOOKS Wireless World "’ Radio 
VALVE Data, characteristics of 2,000 Valves 
C.R. Tubes, 39 
Data Book for Constructor, Amateur 
19 
Using Ex-Service Radio Apparatus,” 
Modern Valve Comparison Manual 

A Comprehensive Radio Valve Guide,” 

One-Valve Receivers,’’ 8 models, 1/9. 
vits using Germanium Diodes,” 3/3. 


NOW READY : Mullard Valve and Service 
Reference Manual, $ 

Brimar latest Radio Valve and Teletube 
Manual, 53 


CONDENSER TESTERS AND RECTI- 
FIER UNITS Plugs straight into A.C 
mains, 200240 v., and is indispensable for 
examination of condensers. Very slight and 
ntermitcent leakages which cafhnot be dis 
covered by conventional instruments can 
be traced by this unit. Complete, 39/6, post 


SERVICE SHEETS. The one you require, 
{ available, enclosed in a dozen assorted, 
sur choice, 10/6 


PIFCO ALL-IN-ONE RADIOMETER’ 
AC. and DC. test everything in radio 
Complete with test prods, 27/6, post 16 


TRIMMER KIT, 256, post !/-, which no 
Amateur or Professional Radio or Television 
Engineer can afford to be without. Contains 
1 End Trimmer | Screwdriver; | Side 
Trimmer ; | Set of Feeler Gauges ; | Yaxley 
Switch Contact Adjuster ; | Set of six Box 
Spanners from 0 to 8 B.A. im durable Black 
crackle finish metal case 
SPECIAL OFFER: JUNEERO complete 
Workshop in a box, sent on 7 days’ approval 
with Money Back Guarantee. Complete 
only 45/-, post 1/6 
JUNEERO ENGRAVING TOOL : For 
Metal, Plastics, etc, AC. model, 12/6 (old 
price) 

EXPORT 
To all parts of the Commonwealth and beyond 
safely packed, fully insured (no C.O.D.) 
and free of tax 


A HAPPY NEW YEAR TO ALL OUR FRIENDS 


Kindly mark envelope (W W.1) 


Wiret ESS Wort 


COMPONENTS ay eS ue AND 
CON no 
\ TALTONS, of Wolver ~ are n 


SPECIAL offer in ex-Governmen 


ALTON 'S- WIRFLES 
= Woiverhampt 
fy ecrarrer Sk 


STORES 


wrs 
abe trom stoce, 

input ac le 
spec ae clearance of P.HP 


and complete, w 
200/250v, nae P.P. « 
new movi micr 
auty and 


6v 4amp, 21 : 
arp or a special sizes 


complete w 
crafter Supe 
shed bridge 
onverter 


-5 eter Tre fle 
HAMME RLU ND B c 
mounting, £42 10%, 
£38 rices do mn 
SERVICE RADIO. SPARES 
Gerrard 1734 

7 HF. receiver 

valves; £7,/10 
BENDIX frequency meters 
THROAT microphones, 5 ¢ 
ye antivibration mount 


1,000 
Te Lebo« YPIC aer for N 
rage bg u for nN 19 se 


j vol atete MC DC 5.500 v 


in . 
rIMAd pe uum condensers 
ch 


Mi CA condenser s. American 


rf 4 
COMMAND 
25ft long; Sin 

from 15ft 

M ELROY 

Greyhound Rd ‘ulham, W- 
1136-9. Cables: Ha aft Londor 


Qrotiess om ponen 
» $ r A ’ 


stock condenser 
6mf 3/6, 8x l6mf 


Come to Classic for 


oon . ° . : ” 
The Classic Service 
Our Motte is: “Nothing is too much trouble” 


We will ship to any pert of 
the British Isies or abroed. 


TAPE RECORDING Delivery 

EQUIPMENT : 
Simon Simphenic, Model [A Soon 
Sound Mirror, Table 

mode! Stock 
Seund Mirrer, portable 

model Scock 
Oradmaster Tape Desks Stock 
Microphones Seock 
Tapes from stock 


AMPLIFIERS AND HI-FI EQUIPMENT 


Leak T!2 Amplifiers, with 
contro’ unit . Stock 
Williamson (Goodsel! 
with contro! unit Stock 
Quad Amplifier wich 
control unit Stock 
Quad Radio Feeder Unit Stock 
Leak Radio Feeder Unic Srock 


MOTORS AND PICK-UPS 


Connoisseur «-speed 

Motor Stock 
Connoisseur Super light 

weight Pick-up Stock 
Plessey Auto-changer 

Unit, 3-speed, 7in., | 

and !2in. mixed Stock 
Collaro Auto-changer 

Unit, J-speed. B-record Stock 
Decca 2-speed Motor and 

Pick-up Stook 
Decca dual Head Pick-up Stock 
Leak Pick-ups, standard 

or LP Stock a 
Trix Autogram }-speed 

Garrard Unix Stock €44 


QUALITY SPEAKERS, UNITS 


Barker's |48A Unit Stock 15 
Barker's (SO Unit Seock 418 
W.8. 10in. Duc Con 

centric Stock mm 6 
W.B. i2in Series gap 

1S wate aio 
Wharfedale Units, wide 

range from 414 


QUALITY SPEAKERS. CABINET TYPE 
Leak, 2 unit, 400 cyl 


crossover, in walnut 
cabinet 
Decca Corner Speakor 
Jor |S ohms 
W.B. |0in. Duo Con 
centric Corner ‘ d13 6 


COMPONENT AND KITS 


Williamson Amplifier Kics Comp. €20 10 
Viewmaster Tele Kits Stock 27 10 
Germanium Crystals Stock 3 
lé6ft. Portable Aerial ci 12 


Special line in surplus Mains Transformers, 
suitable for T V Receivers 35 


Northern reader: send for ul! details of our 
special T V offer 


. le despatched by poe’ or passenger tray 
Please Wicinds carriage. 


nd “tag pe for list Al) Enquirer 


The Classic 
Electrical Co. Ltd. 


“THE HI-Fl TELEVISION SPECIALISTS “ 


362/364 Lower Addiscomb: Road, Croydon, 
Surrey Telephone Addiscomb> 6061/2 


vt) 


NEW S.T.C. SELENIUM RECTIFIERS 
Largest LT. range in Greae 4 
products. NOT SURPLUS 

WW. Telewisor replaced by N2 


for VR97,N2/50 12/-. Postéd wy 


NOTE REVISED PRICES Ist JUNE, 1951 


HALF WAVE HEAVY DUTY 
SQUARE COOLING FINS 6 
$3-; Wy 
3 Sa 


Tiin 
a 


; all post | 


BRIDGE CONNECTED FULL WAVE 
2 


BRIDGE CONNECTED HEAVY DUTY 
Tiin, SQUARE COOLING FINS. |7 v 
6a.4) Oa. 4 - post 16 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 

Tiin, SQUARE COOLING FINS 
vised price, same both types. 17 


88 20a. 102)-; Wa, 142 


1Oa., dil all vs 


SOME GE.C. & “ WESTINGHOUSE’ 
RECTS. NOW STOCKED 
VERY SLOW DELIVERY OF MANY 
RECTS. WiLL DO OUR BEST! 
HOSPITALS, RESEARCH LABS. AND 
GOVERNMENT CONTRACTS GIVEN 
PRIORITY. 


Tr. w. PEARCE (Ese. 20 yrs.) 
66 GREAT PERCY STREET, LONDON, W.C.1 


etween King amt Ange 


“PLUAITE” = AT WORK 
eae oF 
8 wren r old vad 


mena 


oe that FLUAITE 
1duse - gurage —w 

Ting needed 

; nent works 
uy man re 

m 1/- upwa 


TO CYCLISTS! 


* FLU crs wt 


| The FLUXITE GUN p 
Priee 2 


* you want 
® Oy steeple preemire fi 5 


FLUXITE 


SIMPLIFIES ALL SOLDERING 


Wr Book on the A rT 


on fortes amd 

os «on STREL on 

TEMPERING I , ' P vce 

PUSRITE, ba. (Dest WW), BERMONDSEY 
REET, LONDON, 6.6.1 


Wrretess Worip 


COMPONENTS SURPLUS AND 

SECONDHAND 
UI REME RAD 
ms bas gains! 
INC OHO 6E ype 
5/6 ea 

standa: ra size | 
« tos, | 


2in 0- Sm a 
n 


ers are sq uare f 


WANTED EXCHANGE, ETc 
BX MO.8. materia 


4 
WANTED 


January, 1952 


IT’S WORTH WHILE 


Sending for the 
CANDLER 
BOOK OF FACTS 


if you’re interested in 


MORSE CODE 
TRAINING 


Read these extracts from letters which 
Candler students have sent us 


Re. JUNIOR COURSE 
simply must congrotu 
f teaching te 


ote you on having such 

Frankly, I'm amezed 
ve been able to progress 
ourse an now send ot 15 w.p.m. and 
receive ot @w.p.m. This was accomplished with only 
4 hours study per week 


Re SPECIAL COURSE 

*So far have found your Special Course 
securing on Amateur Tronsmitting Licence 
beneficial im learning the Morse code 
proctising on my own 


on easy woy 
st the speed with wh 


with your 


since 

am now able to copy ot 

approximately 10-12 words per minute. My sending 

speed is oppr 13-15 words per minute with 
omfort O.F.S 

Re. ADVANCED COURSE 

code work, | can send at a 

wpm. and can read quite long 

entencest ot a speed just under thet 

ther sending oction, and get off * 

y high speed with good spa 


ximotely 


| have a 
reversa's ata 
mg ond occuracy 

J.C. 8 
Send for the “Book of Facts ""—it 
gives details of all the above Courses 


THE CANDLER SYSTEM CO., 
55W) 52b, ABINGDON RD., LONDON, W.8 


Cand'er System Compony, Denver, Colorado, U.S.A 


DUK = al Bh o . 
GosDaneeRs Ele 

49 =~ 

, V.pe 

ee . amd ¢ 
VDC Od. es 
EXTENSION SPEAKERS, 
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SPRING STEEL WIRE 


“ Int bile 


er re ree 4- 
CLOCKWORK MECHANISM 
F he amateur mecha with 


nita, Time Switches 


supply infor 


fication drasings on request. Coa 
MIDGET RADIO RECEIVER KIT. pric 
Postage and packing extra ral 


ew and binproved 
either green 


35 - 
MIDGET ‘SMOOTHING CHOKES. Bargain price 
6. L 


ar L ™ i y tested and guaranteed 


k nufactarers 
EARPHONES 
Pr 


sensitive, double 
mi piece ingle head; 


19° 
AERIALS 


NEW VALVES. Sen: 
me of the larg 
A RECENT SALVAGE PURCHASE OF RADIOGRAM 
CHASSIS AND 3-SPEED MOTOR RECORD CHANGERS 
AT TIME OF GOING TO PRESS WERE UNSORTED. 
TCH THIS SPACE FOR 
MONTH. ALL 
ENQUIRIES WILL BE TREATED IN ROTATION 
Mail orlers : 621 Romterd Road, — Park, 
Lonson, E.12. 6677 
Re ail Sales: 219 ILFORD LANE” ‘crore, 
ESSEX LF 0295 


RECORD” BOND TESTERS, 
ohms. 2)in. scale, battery compartment 
pwn bakelite cases, size = n. x 6h: = 
with shoulder straps ew unused 

24 AMMETERS. 
AC.D.C 3)" dia 

2 dia —_ flush panel 
n xe 10- each 

124. VOUTMETERS, 0-100 volts 


each, pos 


£ ternal rectifier, | ma 
40-60-80-100 with Oth sub 
scale, flush panel mounting 

215. MASTER 
grade clockwork 

6 to 8 hours and 
Complete 

winding 

and new, at a fraction 


New, 29 a 
CONTACTORS 


1S - each. post |! 166 
MUIRHEAD ‘VERNIER DRIVES, Type D 
Rat marked 0-180 degrees, illu 
$< easy pane! fitting for 
New, 86 each, post 
SWITCHES variable 
te cases, approx. 50 ohms. at 
boxed, 16 each, post 3d 
30. TRANSFOR- 
snd, 0.084 K.V.A.. tapped 
215-230 v.. | phase, 50 cycles 
4.2 v. windings at 10 amps 
ried out to engraved terminal 
S- each. carr 2/6 
nput 200-220-240 v 
3-4-5-6-8-9-10- 
Brand 


2 
is, TRANSFORMERS. 
| phase ycies Dutput 

5 24a 30 volts at 2 amps 
w, boxed "22/6 each post |'5 
TRANSFORMERS, ‘ 
st Jed type 
v. at 90 ma 
creer Manufacturers surplus 
boxed, 20- each, pose 1/5 
POWER TRANSFORMERS, | 
50 cycles, input tapped for 200-220- 
s v. Bakelite panel attached with 
7 and RZI/1S0 vaive 
terminations 
nm wood cases 
35 - eact 6 170. GERMANIUM 
CRYSTAL RECTIFIERS, brand new, with 
2 each, post 48 - per doz., 
172. POTENTIOMETERS, 
ceramic formers, 500 ohms 
hole panel mounting, jin 
tr sed, 76 each, post 4d. 196 
RUBBER GROMMETS. lin. dia., fie jin 
dia. hole, admit jin. dia. cable, 9d. per doz 
post 3d e oss, post 6d. 218. CIR- 
CuIT ange pes Nodark,"’ std. model 
250 v. adjustable up to 15 amps. Overioad 
instantaneo tandard connection and base 
‘ Br 14 10- each. post 6d 
233 *CLAROSTAT VARIABLE RESIS- 
TORS, wire wound, semi-circular formers 
din. shaft, 2 types, brand new : (a) 0.5 ohms 
9d. each, post 3d 76 per doz., post 7d 
(b) 500 ohms, I)- each, post 3d. ; 10/- per doz 
post 7d 202 U.LC. TYPE 16 PADDERS, 
430 of us-minus $ window variable 
pattern p connectors, new stock 
16 each. p d 1S'- per doz., post 10d 
90 TOGGLE SWITCHES, 250 v 2 amps 
Z e, panel mounting, 9d. each, post 
4 16 ¢ per doz. post 6d. 336. CIRCUIT 
TESTING OHMMETERS by Evershed and 
Vignoles, scales 0-1000 and 100-200.000 ohms 
and inf, test leads and prods, leather case, £5, 
c 16 1003. TIME DELAY MOTOR 
DRIVEN RELAYS, [10-115 volt, 60 cycles 
C ole make contacts, 5 amps. Time 
ustable 30 seconds to | minute 
me—2 seconds, 25/- post 8d 
SPARE MOTORS for above, fitted reduc 
tion gear box totally enclosed final drive 
2 17/6. Post 6d 


I r.p.m. Zjin. x Zin. x Ihin 


The above are a iew 
atest lists 


tems taken irom our 
end ‘or your copy to .— 


JOHN FARMER (DEPT. A.1.), 
194 HARBORNE PARK RD., 
HARBORNE, B’HAM, 17 


Tei.: HARborne 1309 


JOHN FARMER“ 
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WANTES EXCHANGE, , Ste 
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D 
W ANTED 
Wsteo 
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LESLIE DIXON & 


. 
Gages. recorders, send 


aA ATPI ELD INSTRUMENTS 
Hanwell, W.7. Tei. Ealing 


W ANTED HRO a) 
BC546s 827s. et 
ery e £54 Grove Greer 


Mile End Ra London 


yes freecutt 
and ‘» nm 


" Maaut a 


BC 339A .—Offers 
PCA Rad rhe 


han, Lae 


oat iLLER'S RADIO 
ing Cross Rd near 


W geht ~ BC 610 Ha 
t 5X 


Wy saree AN APR-4 
any other good ‘q 
and ra tubes, test se 
t give condition and 
tte Parh. Box 


. USA 
\ JANTED, indicator RAF 216 & 
eceiver R-9A N and 


NOTICES 
RITISH SOUND RECORDING ASS& 
7 


MEMBE RSHIP of the Associate 


and lectures 

been arranged 
Additions have again 
ations of 

the very 

corner 


membership 
Form 


Mo 
England 
REPAIRS AND SERVICE 
Ans transformers rewound new trans 
rmers to any specificatior 
MOTOR rewinds and comp ete overhauls. first 
ass workmanship uly guaranteed 
PM ELECTRIC Co Ltd Potters 
Warser Gate Nottingham. Est. 1917 
OUDSPEAKERS repaired prom 
4 Loudspeaker Service 34a. Bull 
Oxtord 
\ ETROPOLITAN RADIO SERVICE 
a advise that their transformer 
v temporarily 
vy nae n, 10 
NS transformers rewound or constru 
= any apecite ation, prompt delivery 
Transformer ».. Lid., Bedesway 


rth Chingford 


ingdor 


suspended 


mains and 
fleid coils and chokes 
motors. new transformers des 
any specification ali work f 
WILLESDEN TRANSFORMER 
awe Lane. Chureb Rd 
we 093 
Feeectaicay, measuring instruments of every 
mace m or single range repaired and 


| standardised, prompt attent The Electr 


instrument R Kilouro 
S 


London 


DEPT. W.W.13 TOTTENHAM CT. AD. 
LONDON, W.) MU Seum 453? 2453 


pete with beary duty motor 
£16 10-- pias 10 - carriage 


oc s OSCILLATOR COIL. For ase with high of tow 
wir 10 - plus 64. post 


SCOTCH BOY MC-i-111 MAGNETIC TAPE. 1.2001 


gills 


LUSTRAPEOSS DYNAMIC MC MICROPHONES. 


ance ty 


ve 
Higt podanee igus £5 12.6 plus i post 


S-VALVE 3-WAVE BAND SUPERHET arom 
‘ rm. cumpicle eth Sin speaker ty 

ae eit. AD cew components £9 Tyr? sous 
arriage 


Are 


- vALVS PLUS METAL RECTIFIER ban: 
complete eth speaker and cabinet. Nothing 
£6 15 - pias 2 6 carringe 


beorporating 
Aino suitable 
Complete set of 
r abewe amplifier mcleding cabinet 
npete amplifier constructed aad tully 


_ Ds “iw. QUALITY AMPLIFIER 
“ fer stage with bane boost 
& radia feeder anit 


ADS iow. PuMn-PULL AMPLIFIER. Low and 
¥ . w 1S ebm output. Deta ls 
age 


Ampiifi fer BPO nie connected detector 
iral tor quacty reprodecta® @f «cal 
Fowe: required 00 

Oumpleve » Bleca Oreckic 

art age 


SPEAKERS 
W B Stentorian 
» ELAC 
Man utacturer> 
Maputacturere eurp us 
Al pius 1)- Post 


surplus 


ALIGNMENT OSCILLATOR DACi 

v a aemluiated gna! to the wignment 

' * ote. The two -tandard (requeneie: 

f #8 ke oand 1.6 me/* are selected by the turn of « 
switch Price 47.6 plus lL) post. 


mame TRARSPOREERS (ab opright moanting) 
0 ce. 350-0-360 + BO mA 0-4 9.5 08 
2« — 21)- plus Ly- pow 
6 . 9 
¥.. 2a Price 


3a 


Price 37°6 plus | 
425-0-428 ¥ 
i post 
vibe. Pree 
eee. 12 9. tapped * 


4 & Pree 76 plus 66 
Trane! ortaer 
Traottormer 
Transtormer 
to Transtormer 
Plus i 
CHOKES 
Hy 
Hy 
Hy 
Hy 
ly 
Hy 
uy 
Hu 


‘ostace and cackime O41 ettre 


FULL MAIL ORDER FACILITIES 


Shep Hours Monday-Friday ¥-4.90 p.m. Sate. &1 
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REPAIRS AND SERVICE 


OPPORTU eee ree eed ate | 
IN RAD — ie EX - GOVERNMENT. BARGAINS 


TRS as CERES 


Get this FREE Book! ge; all types ot ; sive hokders, 3 4 
ENGINEERING . "t Majestic "Ws ‘i gna 
OPPORTUNITIES’ | | ). Windh ' 1196 TRANSMITTER CHASSIS 


UNISELECTOR SWITCHES 
6 


‘ VOLT PU _ 
SPE AKER C ASES 


MODULATION INDICATORS 
WORK WANTED . 


40 
JONES PLUGS AND SOCKETS. * 
+6 
RELAYS. ™ A 
, PCO.3 
IP Tse # 
FELEVISION and 
RADIO, A.M. Brit 
a City & smaal 3 aia 
Gulids, Special Tele andard nversar re i ‘ ‘ POWER UNITS No. 87 
vision, Servicing, Sound ' . . 
Film Projection Short 


. 5 
POWER UNITS, 24 VOLT 


sins. 106 
TRANSFORMERS 
Wave, High Frequency, and 

flea 0 ‘ 
rless ( 
GCaperat wereians Courses k for free INSTRUMENT RECTIFIERS 
We definitely Guarantee Stienmmenns 


“NO PASS—NO FEE” p ssenarc MISCELLANEOUS TERMINAL STRIPS 
werk 4 


a TT & tons 4 la : 
dis posa “ ‘ “s ‘r™ 


* 3 
OUR NEW LIST No 


* 


4 


BRITISH INSTITUTE OF ee Mater GGT. te Bl on A. T. SALLIS 
ENGINEERING TECHNOLOGY M 7 ar OWN specifications. 93, North Road, ptt gh Sussex. 


{sh SHAKESPEARE HOUSE : t ~ Phone : Brighton 25806 
i719 STRATFORD PLACE, LONDON, W W ALNUT rad tamt 


W ALM UT 
300, ‘ ners, ‘ 
W ALN na ra 


TOROIDAL WINDING 
CAPACITY AVAILABLE 


BEL SOUND PRODUCTS CO. 
er Yard, London, N.19 
ARChway 5078 


SAMSONS 
SURPLUS STORES 


s6tt AERIAL MASTS 


of parts 
cio iso 
412 100 


CABINETS OF DISTINCTION || fej!" Fount Femcon. Stores: | ec reLeruows,_ 


Send 6d. for our new illustrated ‘ att c ballast 65 
abe pm 1 oa arte : FIELD TELEPHONE CABLE 
55 - 
MASTER VOLTMETER 


cabinet catalogue 


AMPLIFIERS 


ALKALINE CELLS 
AH 


10 6 
DESYNN TRIMMERS 


LEWIS RADIO co. pub) ,tions, full ‘ available ist af VARIOMETER INDUCTANCES Asa 
(Dept. 152) te By te . >. 5 36 age 

322 HIGH RD., WOOD GREEN, ‘ > 

LONDON, N.22. Vio se pW Bag oe ~ ————""" 169 171 Edgware Road 

P xi with plate ¢ pplied w London, W.2. Tel. Pad. 785! 


CRYSTAL oo MIKE INSERTS. 
12 6 


120 GREEN LANES, PALMERS GREEN ‘ e ac , AbOvs 125 Tottenham Court Road, W.! 
LONDON, NI} but le ; ‘ oo ayy Tel. EUS. 4962 
eu wes Rox 5 ~ = vies | ; R. ' rders and enquiries to our Edgware Road 
{ a de ° a. ves set Drie 4 rac hraor please Open all day Saturday oat the 


Phone : Bowes Park 6064 Edgware Rood Branch 
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MISCELLANEOUS 
“ iA 


SURPLU S) *ee= she. 232% « 
BARGAINS] jie fs MAKE 


ADIO and 


MANUFACTURERS’ & BANKRUPT STOCKS] SienSs"ind "anc S 
LIMITED SUPPLIES ONLYJ © rapa Bo THI 
SUPPLIES ARE GETTING SHORTE < ‘T2005 re, invited trom, os YO U R 


BUY NOW|. | BARKER 


visiTr OUR SHOWROOM 
ALWAYS SOMETHING NEW 


We can offer for immediate delivery 


EX-W.D 


AERIALS 
CAN ALSO BE USED 
FISHING RODS 


Aerials in 3 screw 


reer napsh 
UDAN GOVERNMENT 


Chaeging Control! Boards with Auto 
cut out, 3 amp. 220 v 


. aare "my , 

SPEC IAL OFFER ms - - ; a 7 . Since we started ng our units 

t t "equivacent) de e. bi four years ago a very considerable 

NOW AVAILABLE << , number of people who enjoy good 

\ refer t 6 D nt _, Ue mu and insist on having NATUR- 

DIRECT FROM M.O.S as tion, yn ng ey “ AL SOUND from their own radio 

, : jing >” nes d records have bought our 148 

STORAGE AND STARTER RE.860 per annum according lo age. ext ln or 180. Judging by the 
BATTERIES ty cea ee tie + somaetand “4 

77 . - for bache rising I ; ; é ‘ we see 

90 me “ Reading” US By +. Sig -Se ; seco ' pleasure 

00 \ Delco Remy t 

40 Deico Remy 


ve letters we receive 


plate 
METAL CARRYING 
CASE 


riginai cases add ur tt essed \ Sudar ng extents, with a remark 


we have managed 


e 25 other countries 


5 f of satisfaction to most 
; °o ustomers articulart n 
Receivers: RIISS, 1355 and 184 Brand UL r IMI r . tow - om gartiow uty in 
New in original cases. Dinghy Radio . > res sited nes no wore ote Asing 
Transmitter SCR 578. E department of posts and tele p : u asi 
2 . > 


Type Switches. Mansbridge ¢ of t 
are out of the ordinary 
important and funda- 
Tannoy Handmikes, Dinghy =< A Yr ~~ ~ . y patented basic con 


filled and Jeliy), Burgoyne 


i ¢ fr ’ oe 
et Adhesive Tape, Coaxial pert now led > rf j eatures 
g Lenses, Rubber Masks , 

For wide range, for smoothness 

> . Soc 2 ! 

oaxial Plugs and Sockets, Belling ie an ~§ arity and clean transiente 
ockets Vibrators Belling te r hip o he Ir tute t . the indefinable quality of NATUR 
Meters Mica Condensers ae Hy = : ALNESS, you must choose a Barker 

yal , Sound Reproducer 
ondensers, Volume Controls 

Valve Ho rs, Output Transformers, Mains 
alve Holde utpu buy for cash or on H.P 


- h h \ 
ers kes, Headphones, Valves from your dealer or direct from us 


V 101. etc.. ete a ) t yumnt de ¢ Make your best New Year resolve 
ut rtain lin an ou 1 now Write for details to 


Your enquiries are invited 


WHOLESALE AND EXPORT ONLY[) sppicnuon form ai oma ie trom Suda BARKER 


ham Gate. London. & 
For further bargains call at our Counter ny ng t 


niy qu n lame and 


or write for NEW bulletin : — Fit ai _ = ag NATURAL 
RADIO MERCHANDISE [Reteeeeuean ramets ea REPRODUCERS 


COMPANY LIMITED dar } t 
65, Farringdon Road, London, E.C.1 ch of Londen Gres: managerial om 3 Newman Yard, London W.1 


é 


and Compos 


2anged 


RELIANCE MNFG.,CO. (SOUTHWARK), LTD. 


SUTHERLAND ROAD, HIGHAM HILL 
WALTHAMSTOW. E17 


Teiephone Larkswood 1246 


RADIO G200 OFFERS 


$00 c.p. Ediewan Pointolite « 
A.M. ref. 9 559 « 
Resist r Starte 
PRICE £26 Carriage paid 
TRADE & OVERSEAS —- INVITED 
ia! A STREET 


ARTHUR HOILE == 93r0r8, 0" 


nplete w 


Convent that ofd 
Mag c 


SKATTE AADIOGAAM 


MODERN Gil -wave”’ 
RADIOGRAM 


aA POWERFUL RECORD PLATTER 


a~ oe 
build FOUR Gmacen 
Amp fore ond Radogrem Me 


PosT Paes 


7 ChURCH GaTt itt 


RAL OTHE 
iH t 


RAPY 
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-—WILCO ELECTRONICS > 


jeer egal Apne UNIT.—AP.Q9. less 
¢ useful chassis for the Ham, 3. 


METAL RECTIFIERS ~I2v. | amp. 126; 
¥ amp. 106; 48 v. 150 ma, 10 All 
t Post 
ACCUMULATOR CHARGERS in biack 
rackle case with fuses and meter 6 and 
2 voles at 4 amps. Bargain Price, £4196 
Pkg. and car 
SLOW MOTION DIALS, éin Scaled 
0 100, reduction 200 to | or direct, ideal for 
wavemeters, signal awe, etc Our 
rice, while they last post | - 
ELF" CIRCUIT BREAKER, 220 volts 
2 amps., size 3 inches round 106 4, post t/- 
KLAXON GEARED MOTORS No 
K5SB3-W7. Torque {5 Ibs. in., r.p.m. 175 
Motor r.p.m. |,400 at 230 v. A.C. Split phase 
duction type, C10 each 
KLAXON CAPACITOR INDUCTION 
MOTORS with 4in. fan, | 40 hp. 200240 v 
A.C 2.700 r.p.m. No. EMSCB2 with con- 
denser, $$ - each 
2%4-VOLT D.C. MOTORS with double 
ended shaft 2in. x Jin., 86, postage I/-. 
CUTTER WHEADS.—" Recording” high 
mpedance. Amazing bargain, $5,- ea. Post | - 
CUTTERS STYLI!, 6- per doz, large 
antity available at special rates 
AIRCRAFT CLOCKS with splendid 8-day 
jewelled movement Flange type, made to 
stringent Govt. specification Brand new, 
aranteed ideal for car, study, bedroom, 
etc. Special offer, 65- each. Post free 
SLOW-MOTION DRIVE. Muirhead, 
Ratio 50-1. 8/6. Post | 
P.M. SPEAKERS.—<4jin. Rola in case with 
transformer and volume control, 40/- 
Post 16. Also Sin. Rola in wood cabinet, 
176. Post | 6 
VOLTMETERS.—0 300 MI. 34in. flush or 
surface type, 22/6. Post |/6 
HAND MICROPHONES.—No. 3 with 
switch, flex and plug, $6. Post t/- 


204 LOWER ADDISCOMBE ROAD, 
CROYDON 


CABINETS 


FOR THE RADIO INDUSTRY 
Designed and Manufactured 
THE CHAFFEY CABINET CO. 


6, SEFTON RD., PETTS WOOD, KENT 
Telephone : Orpington 3559 


THE MAAVES BG/135 
RADIOGRAM CHASSIS 


>mbining advanced design with a high standard of 
‘ ruction, the RG/135 7-valve circuit includes 
a 6 watt output stage with negative feedback, 
and a new tone control system. Price £18 com- 
plete Write for full details of this chassis 
and also of our popular RG/120 S-valve model 
ce C14 complete 


THE £7.49) ES COMPANY 
1 Alcester Road, Birmingham 13 


Telephone South 9202 


JANUARY, 1952 


“ALPHA OFFERS 


WAX CARTON CONDENSERS. All 
$00 v. D.C with flexible leads. 4 mid. 18 ; 
4-4 mid, 34; 3-; 39; 
8-8 mid. 46 

TUBULAR CONDENSERS—WiIRE 
ENDS 

covered 


$00 v. OC 


8 mia 6-4 mid 


450 'v. D.C 
WIRE-WOUND }-WATT CONTROLS. 
Removed from equipment. in perfect condi 
tion. 562, 200£), 20K1), I/+ each 
SWITCHES. Bulgin S.P.S.T. slotted Dolly 
off Rotary Toggle, 2/6. Single 
pole 2-hole fixing. Will carry about 10 amps 
from \ A. equipment, 2- each 
WEARITE “P” COILS 


PA2, PHF2, etc 3 - each 


8 mid 


I~ 4pole on 
Removed 


Types available 


CONDENSERS ! 
750 v., .O| mid. 1,000 v 
000 v4 -doz. Midget 
doz 
WESTECTORS 


1 - each 


VIBRATORS 
66 each 


PLUGS AND SOCKETS 
socket 1OH 3911 
igranic Jack Plug 
Ex equipment, 1/6 each 
equipmenc, | - each 
MICRO SWITCH 
each 
nai DROPPERS 
. 6001) 
th 4 taps 
DIAL BULBS. 63¥..15a 
M.E.S., 66 doz 6.3 v. 3a 
type M.E.S., 8/6 doz 


FUSE HOLDERS 


mfd. 350 v., .02 mid 
7 - doz 00! mfd 
O! mid. 600 v.. 7- 


Wi2, Wx6, WI, Wi4 


6 and !2 volt 4 pin UX base 


RE Type co- 
and 10H529, 
new, 19 each 

Jack Socket. ex 


Type 5C/1724. 26 


3 amp. Vitreous 
13 each 3 amp 
26 each 


15 mm. ball type 
10 m.m. tubular 


Single fuse holder, one 
hole fixing, removed from U.S.A. surplus 
equipment, 2- each. Single surface mounting 
type, double surface mounting type. All cake 
cartridge fuses 
MOULDED MICA 
0001, .0002, .0003, .00027 
002. .003, .005 ry ~ a Tne 
mixed wire andtagends. Al! $/édoz 
DIAL PARTS, Etc. Send for illustrated list 
of dials and dial parts by Jackson Bros 
METAL RECTIFIERS. !2v. ; 
300v. 80 mA... 5 9 each ; 2v. | amp 
250v. 80 mA., $9 each; 12v 
each 
KNOBS 
standard jin 
doz 
COOKER SWITCH. 
four positions, 30 amp 
packing !/6 
FOCUS RINGS 


tubes, listed at 2! 


Igin 
yt gy 
ol, .oO! 


makers 


amp I. 
5 - each ; 
3 amp., 186 


Ex-Govt 
spindle 


knobs, black, will fic 
with small pointer, 16 


Heavy duty type, 
4)- each, post and 


R17), for all Mullard 
ur price 12/6, post 1/6 
OUTPUT TRANSFORMERS. Fully 
shrouded output transformers, 2 ratios, at 
Pt each A.W.F. power/pentode type, 4/6 
eacl 
CO-AXIAL CABLE, Etc. Standard 750), 
12 yd twin feeder ribbon type, 30002, 
74d. yd. Any length cut 
SPEAKERS. 64in. Truvox P.M., 2-30), 13/6 
com Jin. Plessey for personal sets. 12'9 each; 
126; Sim., 126; Zin. WE -~; 10in., 
He 6; Bin i4 ° 
VOLUME CONTROLS. While stocks 
last we are able to offer ex-Govt. vol. controls 
in dozen lots at 12/- doz. Each lot contains 
one of the following sizes: SK), 
20K{), 4, § and | meg. All have at 
n. spindle, some up to 2in. in length 
these now before it is too late 
C.W.O., C.O.D. Postage 
Send 3d. stamp for full list 


ALPHA RADIO SUPPLY CO. 


56 Vinces Chas., Victoria Square, 
LEEDS 1 


Post 
extra 


orders only 


under @ 


| not aT 
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perience, age and salary requ 


EVELOPMENT engineer 
known firm of electrical 
uated North Leundon. Man w 
ae cal Know edge for expe 

ADAR “engi neers and | 
new branch of Lon 
iditiomng and mod fi atior 
ee equipms ent essen 
07 x 45 
E * t SOLE L 4d. (Maln 
4 Vile app.icauioms ly 
tor permanent posts in 
engaged on long-term projects i 


Transmission 


AM.LEE. examination sandard 
Saary and status Wi. be 
jUalifications and experience 
tunities for advancement are 
| oe Pen ne Scheme after a 
rms of application may be obtai 
wane! Ma mage Ekoo Works 
4 ERRANTI. Lid., Moston Works 
have stafl vacancies in 
clal electronic valve deveiopmen' 
ure in association with an ime 
are project 
NIOR vai Ive engineers to take 
and development work 
UALIFICATIONS include a good 
physics or electrical engineering and 
experience in charge « developmen 


x 
eng ~ with 
a” TL ar 
po ent v portunt ty 
Kent-Lond n border. car 


erred 


harge of 


degree r 
extensive 


above ay 


Introducing... 


COIL PACK 


Model 320 


5-waveband coil unit. 


A comprehensive pre-aligned assem- 
bly consisting of switch, complete set 
of aerial, H.F. and oscillator coils and 
all associated trimming and padding 
condensers for 5-waveband operation 
with tuned H.F. stage on all bands. 
All coils have dust iron cores for 
inductance adjustment. A six position 
switch is used with provision for pick 
up connections and H.F. muting on 
the sixth position. For use with any 
of the standard frequency or 
valves (6K8, ECH35 etc.) and an 
frequency of 470 Ke. 


13—40. 2, 
4, 200—550. 


30—100. 
5, 900— 


Ranges: |, 
3, 80—200 
2000 metres 


Price €5.5.0 plus tax. 
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6-BANK TRIMMERS 
TRANSFORMERS 
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ALLEN 


COMPONENTS LTD 


CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY. 
"Phone: Prospect 4463 
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ecnnice, uoenee an aavac- | “AUTOMAT” HOME CHARGERS, 
' — oe SELENIUM RECTIFIERS, 
CHARGER KITS 
All New Goods with Full Guarantee 


AUTOMAT HEAVY 
DUTY HOME CHARGER 


54 
ELIMINATOR KIT 
‘ 


FOOLPROOF CHARGER K 


12 6 
SELENIUM RECTIFIERS 
15 6 


95 


) 16 6 


LEG NU 77 — if *LECTRON . ; he eeBd Cae 
CONEY ELOPMENTS 3" : + 
\4 e age. experi CHAMPION PRODUCTS 


2 Ambarst Road, Teiseombe Cli@s, Sussex 43 Uplands Way, London, 4.21. Phone LAB 4457 


| LS TELECRAFT 
v. is" 100 aa or | AERIALS ENSURE THE 
O.: mbes exe BEST TELEVISION 


° e 0 ; , TRY ONE AND SEE FOR 
al VOIGT Pee elope TT Y OURSELF 


M GERMANIUM DIODES 
CRYSTAL DIODES SHTSMED 
PRICE 33, 
a gs , 4 ‘ . WAVEMETERS TYPE Wi238 
n — . Ny “ 


y « Muirhead slow-motior dr 
vy? 0 100 micro-ammeter 


‘ ae : ; . H PRICE $4- 
> = Sarees ane os avelian ACCUMULATORS 2 12 volts 
SILICON DIODES 36 r | : f - . . 


G.E.C. —4 A OM I 
| GERMANIUM | : “vei bantsaee | LYONS BADO utd. 
| 
| 
| 


Cc OPPER INSTRUMENT Wire 
ENAM 


PRICE 26 - \ 
MODULATION INDICATORS 
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} 

| ) ; *” PRICE 426 

| ey 3 GOLDHAWK ROAD, (Dept. M.W.) 
Post RADIO SUPPLIES . cher Nav oon! || SHEPHERDS BUSH, LONDON, W.12 
33 Bourne Gardens, London, E.4 or origin T 


phone - Shepherds Bush 1729 
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SITUATIONS VACANT 


pdt 


*“GOODSELL 
of BRIGHTON” 


offer 
A COMPLETE 
HIGH FIDELITY 
EQUIPMENT 
comprising 
SA.8 Amplifier £15-15-0 


PA.2 Tone Control £6-10-0 Na ‘. Thor le. salary requis 
SP.1 Radio Tuner £10-10-0 ase, modern. central pos 5 A WINDOW WORTH 


LOOKING INTO 


Velevision Coil Formers. With ron dust 


TOTAL £32-15-0 


Purchase Tax on Radio Tuner 2 tte ae ee Tole ee 
101 i | t { rad elevision 
£5-5-0 extra umall drawing of vledge of M.( Mansbridge 


Tr 


ouble very 


Television. EFSO 
76 eact 


Sole Distributors :- wn a TTA Cradle tye 


type 


B.K.PARTNERS, Ltd. isyseneesspieierbly pittennng the | Fetgyition. Wise 


229 REGENT STREET, a ~ ma to the _ a ‘on a Televi ion on Dural Aerial Masts Te escoo' 
LONDON, W.1. 


each 


Television stage. EFSO and 
Je holders mc t with coils and coup 
ymdensers also resistors, each stage 
separately screened wonderful bargain 


8 é each 


* CTRO: oe enelinas hs ; Special Offer. Condensers 1€ x 16 x 16 Mid 
— nme r 450 n 
THE MODERN BOOK CO] 2-85 pesca Bo working, brand new. 5 each 
dj) I Lb TRON wers expe Micro Switches. Several types available 
Cathode- Ray o_o By H yw Le oT L 2 Large stocks, please let us have your enquiries 
Rey 1Ss. Postage 6d ei ard tlc’ - : - Switch. Suitable for the Williamson Ampl 
Magnetic Recording. By 5S. |. Begun i ; nm t 1 poss fier Single pole 6 way 5S bank, 36 each 
Price 25s. Postage 9d ox J t sh Ex-W.D. 2-Valve Battery Amplifiers 
son n ome » 2 ive PP 
Handbook of Industrial Electronic Cir- ICAN =e . “plete with 2 volt driver and Q 
cuits y Markus and Vin Zeluff Sioaiel - Vu raat t ys & t valve. Brand New. ideal for mic. or 
Price 46s. 6d. Postage Is by City & Gi ortifica > inter I gramophone, 126 each, valves alone are 
: ul ta ’ ations, experie worth this 
The fadie Amateurs’ _ eta By . > to ihe 7 Be 4 Bendix Command. 12/14 volt input plug 
95 Pr 


r 


ce 6d. Postage Is Rotary Transformers, output 250 volt 
Post-War raha nasties Receiver 4 NUM AER “ senior and ju Very limited number only, 29/6 each 
Manual. By H. W. Sams. Price 27s. 6d. é radio : : : evision, etc Coil Headphone Microphone 
Postage on et “aervies. recto te — W D., 10:6 perse:. Limited number 
40 Circuits using Germanium Diodes. ¢ ne t 
By P. Price 38, Postage 2d lence, Techni mploymer t Rotary Convertors. 24 volt D.C. input 
Foundations of Wireless By M G a e ' , ’ , C. 50 cycle output at 100 warts 
ggie. Price 12s Post 6d ; - 
— e 12s. 66 setngl? rood 1s f : Mf ay I Welding Transformers. input 230 volr 
Encyclopedia on Cathode-Ray Oscillo- ses eptions nieen f ‘ stput 15 volts BO amps. 826 eac? 
teiee and Their Uses. By Rider and = ” awit - : Pp Midger Wire-Wound Volume Controls 
7 e 75s. Postage free f ada . d.. & a ne 20 oh centre tapped. jin. diameter, fir 
The Principles of Television Recaption. ngston-by-Pa ? iden, Surrey spindie, large number available 2)- each 
By W. Keer Price 30s. Postage 9d r Ic stants rect t t P Chokes. Ex-WD 30 Henry 100 Ma. wil 
The Royal Signals Handbook of Line - ~ Ry B.. —y pass up to 150M a., wonderful bargain, 12.6 
Communication. Volume One. Price gee yy ; ‘ ; sain ach 
20s. Postage Is Gertific ’ " gg Rene Chokes. E-W.D. 5 Henry 200 Mia., resist 
M 7 ~»-- ce 100 Ohms $5 beach 
Mathematics for Rad ur e m , ; 
wae i ee en ante Ul part rs to B ‘ BIG Button Base Holders. with bottom 
By Colebrook Price 10s. 6d. 
- a da DI 5 veanired f . screer arge stocks avarlable, 12 each 
‘ . t iipme t é Bendix Command Receivers, 6-9 Meg 
Osram Valve Manual Part ’ ce xperier a. progressive af brand new in sealed boxes. with valves and 
s. Postage 6¢ a Write. giving ¢ ‘ rotary transformer. absolute 100 per cent 
H.-P. Electric Motors. By exp ence . etior . : yndition, 996 each 
>. Spreadbury. Price 3$s. Postage 9d ae Bliectric Co. Lid. N V ‘ Callers Only. No Post. 8 x 8 x 8 Mid 
The Williamson Amplifier. Price 3s. 6d. ngir efera erect yt condensers, 450 volt. Special 
ge3 r : i temptation price, I - eact 
Radio Valve Data. Compiled by Wireless - ; 
A Price 3s. 6d. Postage 3d piy to the { t 
nest selection of British and 2 emit™ rob A t ’ wurday. 
book mn the Country ’ ; 


afin. * S[UnIUN apshrerp tacvestet 2 - cam G. W. ‘SMITH & CO. 


19-23 PRAED STREET (RADIO) LTD. 


tron 


Fractional 


Don't forget your postage 


(Dept. W.! 


LONDON, W.2 
PADdington 4185 


3, LISLE STREET, LONDON, W.C.2 
Telephone GERrard 8204/9155 


A lot more people tha ver before 
have been ordering a lot more 
Savage Transformers than ever 
before. This, and the shortages of 
raw materials are extending deliver 
ies more than somewhat. As one of 
our Welsh customers said, however, 

Savage Transformers are worth 

waiting tor 


wo? Oe 
*, 
2 KO 


SAVAGE Mwy 


SAVAGE TRANSFORMERS LTO 
Nursteed Road, Devizes, Wilts 


Telephone | Devizes 536 


DEVIZES 


LOCKWOOD 


Y) 1k 


A 


Fine Cabinets 


ana woo iwork of! iescrip- 


tthe Radio and allied rads: 


LOCKWOOD & ‘COMPANY 


Lowlands Rd., Harrow Mid x. Byror 


QUARTZ 
CRYSTAL 
UNITS 


f_ 
m AIRCRAFT, MARINE AND 
COMMERCIAL USE are available in 
the complete range from 35 kilo- 
cycles to 1S megacycies. 


Alternative mountings in standard 
two-pin A.M. pattern 10X, International 
octal, and miniature type FT243, can be 
supplied for most frequencies 

Prices are fully competitive, and 
we specialise in prompt deliveries for 
urgent requirements 


WE WELCOME YOUR ENQUIRIES. 


THE QUARTZ CRYSTAL Co., Ltd. 
63-71 Kingston Road 
NEW MALDEN, SURREY 
Teiephone MA de i3 


Wirecess Wor. 
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HOLLEY’S 
ANNUAL RADIO SALE 


of slightly used Hi-fi equipment 
Acoustical !2-watt Amplifier with 
TC unit, £19 18 -. 
Sound Sales 1950 Tonemaster, 8-watt, 
with T C., £12 10-. 

Felicity L.P. 5-watt Amplifier, with 
TC unit, 9} gns. 

Eksley Amplifier with tuner, £22/10/-. 
Also others. 
SPEAKERS.—Barkers | 48a, 11 gns.; 
Audiom 60,45 10-. Axiom 150, £9. 
Sound Sales Auditorium, £4,196. 
Wharfedale Super 8, 59/6. 

RADIO TUNERS AND TONE 
CONTROL UNITS. Leak RC PA 
Tone controls from 3 gns. Sound 
Sales DX Plus One Tuner, £14/10,-. 
DX Plus 2, £19 15-. Other leading 
makes from £8. 

PICK-UPS AND ELECTRIC 
MOTORS. G.P.20 Pick-ups, 50)- ; 
extra L.P. Heads, 30 each. Decca 
arm with standard and L.P. head, 
44 gns. Several single speed motors 
from 30 - each (A.C. only). Garrard 
Autochanger 65a, 15 gns. 
One each—Pennine R/gram chassis, 
£11 1S-. Marconi R/gram, 19 gns. 
Ekco T46 Television, 39 gns. 


HOLLEY’S RADIO STORES 


285, CAMBERWELL ARD., S.E.5 
RODney 4988 


Callers only 


QUALITY TELEVISION COMPONENTS 


Scanning and Focus Coils 


Line fly-back E. 
“ TELEVISION CIRCUITS " 
3rd Edition, 2/6 


HAYNES RADIO Ltd. 


Queensway Enfield Middlesex 


“SENSITIVE TRE RECEIVER” 


(Amos & Johnstone, November Issue) 


SMITH’S 


OF 


EDGWARE ROAD 


The Component Specialists 

can supply ALL the parts, as 

used by the designers, for 
this amazing receiver. 
Total cost about £7 


Send for complete, priced, list of parts 


H. L. SMITH & CO. LTD. 
2879, EDGWARE ROAD, LONDON, W.2 


Paddingtor i H ) to 6 (Thursday | o'clock 
Near Edgware Road Stations, Marepo'taun and Bakerice 
—— 
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SIT VATIONS Bi 

F RE E EC ve.opem < revive’ | OUTSTANDING VALUE IN BRAND 

of our latest ilustraced ay B a &,.. : NEW EQUIPMENT 
ine, denn of a oes ence of “es a HEARING IS BELIEVING! You are 
we are giving away FREE t g > ; ft vers cordially wit to call and hear this new 
t st obligation FULL CON- : J , quiament ' ommanding increasing 
STRUCTIONAL DETAILS of our popular sare 7 nsion Electror ad i erest and "g people money 
2 WAVE & GRAM COIL PACK ; igh Bi SCT ee ve Open daily m till 6 om. Wy 
together with § VALVE SUPERHET CIR- ” Che mstord reeu = engineer tor % you just cannot call, send two 2). stamps for 
Send stamp for your copy of our n : :m “ e f Catalogue and Bargain Supplement 

t er Terms : CWO. or COD 

t SYMPHONY No. | (AMPLIFIER) by 
are also included in the latest rite givill + Getalu qua fica tior : N.R.S. The most versatile domestic Audio 


experience t 
Personne. Ser mig 'ish avle ¢ l Amplifier on the market to-day independent 


24-30 Gi lingham s sdon. & — contro! of Bass. Middle and Top, separate 
~ CONSTRUCTOR’ Ss . eA Scratch Cut, negative feedback For AC 
usford requires 4 r " 200-250 v., input for magnetic, crystal and 
HANDBOOK pr ’ t ; tyt t hi-fi pick-ups, and Tuner. S-watts output 
, nh parti : teren micro v Price : ohm model, 9) gns. , 1S ohm model 
and if you wish to build Superhets, Feeder Units oat on —— egy ion hes aie 7 £1076, carriage 5 
Amplifiers, Power Packs, TRE Sets, Fixed Station particul 4 aualificat n merienes SYMPHONY Wo. 2 MARK If. New 
Receivers, etc. you MUST have this invaluable quot ne Ref t t ms Ber model with 10 watts push-pull triode output 
Handbook which contains circuits of all the English Electric - nghar breathtaking realism, hum level negligible— 
above together with St.. London. 5.W 90 db down. Woden main transformer 
@ Pages of servicing and constructional in- ABORATORY assistant requ for in choke and output transformer for 3, 7.5 and 
‘ tion which 1 assist you in YOUR ment section. previou e sce f t 1S ohms input for ordinary and hi-fidelity 
radio probler . " pick-ups Tone contro! system same as No. ! 
1 .- . A truly magnif — msatrument for only 
@ Complete resistance colour code i oe - AD? - ae om os 15 gns., carriage 
@ A considerable amount of invaluable genera! } ainine and erier to the No. 2 PUBLIC *ADORESS RE ae. 
nformatior ; 1/9 psearch | Same chassis and power parts as No 
sect . ast Symphony but simple one knob tone contro! 
(S wacts push-pull output, 2 inputs with 
separate volume controls for fading mike and 
rar Complete kic 10 gms. Ready built 
alise in supplying highest quality =o: SOs eeu be caneats ci ve CABINET 
onents ot heonest arices ead we eller tm while experien t s tyr x f BASS-REFLEX NE KITS give 
ae = ae ’ : n superb bass response and top (fin. patent 
ping trom our very comprehensive stocks t Ons Gi umber). Full instructions supplied. Bin 
@ COILS. Our standard High Q variable ots sae Fee yee, to <n ‘2 speaker model 2ft. Gin. high « Ift. Bin. x Ife 
ron dust “ coils (as recommended ) 7 nanos dice “r deep 10in. speaker model, 
for the P.W vaiver) in wavelengths GENERAL ELEC =o . bere 30in 976; l2lin. speaker 
10-30, 16-50 30. 75, 75-200, 190-550 and he wentry. : by node jin. « 16, 1076, Any of 
800-2,000 metres; Aerial, H.F. or Oscil » r and wir 1s th above weeny built for 76 extra. Carr. in any 
lator, 3/- each tyt 1 t 
@ COIL GROUPS. Our very popular ase Sapernee SB Revennes: Ge souuir FOR “CALLERS ONLY. Above BIR 
groups are being used by more and r st of a bx 1u ef . © Cabinets also now available, finished in high 
ore constructors for set building Coil y rd i f class veneers to match customers individual 
consists of 6 of the above P by ie Stating and t nishing schemes. Examples on view 
(your own selection), | Miniature - 4 Mite o-- Sr igo A eS. BAS) RECOR PLAYER CASES, well made 
Jw. rotary switch, 2 fixed padders (to B* ‘a1 1 ! — ; — = measure ISjin. x I3jin. = 7in., beautifully 
selected 6 variable trimmers assi Bw in « nection : electror covered in brown Rexine, fitted hinged lid 
mplete group éi mpo s r res clasps and sprung carrying handle. Price 
Groug 8 consists of sion aert at nts must be ‘ complete with uncut motor board, 57/6 
above coils (your own selection) t A. EE th ~ fy nt q ~ - “ . Post 26 
7p 4 w switch (3 wibands and gram.) 2 fixed a me : bn . a po COLLARO AUTOCHANGERS, mode! 
padders (to suit coils selected), 9 variable t - 5 # must letaile r RCSII, new single speed mode! with inter 
trimmers. Complete group a?tsés neige an oil be created as contd : peo se! Emp oN angen" plays ~ 
: [G r f t rds, rejec ec ise eautifusly fines 
@ iF TRANSFORMERS. ron dust 1 ‘ or an en¢ineer tha unit plate, AC operation Price with 
cored, pre-aligned to 465 Ke's. 166 pair tr ; n resea or magnetic head €1116'9 or with Acos GP27 
@ TAF. COILS. Iron cored Medium perm gga: Begin wr ere -~- crystal head £1326, carr 
Wave only, grid coil Litz-wound, Aerial t >: comm ~- | COLLARO SPEED AUTOCHAN- 
and HF 7/- pair accords » with fics is and ¢ GERS, mode! 3RCSI!, as above but for 
@ TAF. COILS Air cored Long and porsence tn givi fu let o the 334, 45 and 78 r p.m Price with one dual 
Wave on one former with coupling . Ltd a nage aden, tana" ae Acos ou head €15:106 or with 
Aerial and H.F. (M.W. Grid Coils bak, ina a P : i ‘ > separate GP27 heads for Std. and LP 
Litz-wound) 8’- pair . ry AR . . . cis is -, carr. and pack 5$- 
4 ‘ - TABLE CABINETS to house above, stained 
@ Large stock of coil packs and all com- we and polished. 66 carr pd 
porencs. Stamp lor complete cotmagues shou.d h good nee in this tyr GP.20 PICKUPS with standard or LP 
Export enquiries for all our products : radio n t nive t e head €3 115. post 6. separate heads (Sed 
cordially invited or L.P.), 42:34, post 64 


SUPACOILS MAIL ORDER OFFICE) {3)"mxp'f" s2ei2-e SP 2 S| NontHenw RADIO. seavices 


16 Kings College Road, London, N.W.3 
98, Greenway Ave., London, E.17 weenansiormn eteskrenie eaatmnere tounnd Phone - Primrose 8314 
ag cpestion tan + 


s profusely illustrated with 
blocks and costs 2- only or a *NGLISH 
be given FREE with every order Dy Chelmsford 
ore neers r 


Ce ee 


ee ee ee ee 


edn ak 


Doce wi RELESS nara TRANSFORMERS 

Fee a en Ce eee 
FIRE! walicanes shogle Rave Red: works, experience, FOR ALL PURPOSES | 
* Production. Some experience of broadcasting SINGLY OR iN QUANTITIES || 
WHERE'S YOUR Successful candidates will be paid a sa\s FROM OUR STANDARD RANGE ||| 
t > “heme n overat! OR TO YOUR SPECIFICATIONS |! 
NU-SWIFT 2?) 2: ie ne 22, GOOD DELIVERIES 
> os 737 REASONABLE PRICES 


s Fastest Fire Extinguishers . ¢ o. n of : - We have also depart™ent ‘or rewinds 
— for every Fire Risk c t ‘ IF r equ'y t 4 t g ving you a 24 hour service and a better 
t L . : . ob. Please label al! burnt-outs with your 

name :nd address when decoatching 


The Vi 
Pressure-operated by sealed CO, Charges 


NU-SWIFT LT ELLAND 


Every Ship of the Roye! Novy | | seaauure’ s waarteiannemree ss” ||, HOWORTH 
O° testvear cal bration Wr ne fu 51 POLLARO LANE - BRADFORD |, 
a es 


Loe Wrmretess Worip 


ODDIE FASTENERS | A2°%00s2"° 


PAT 507249 


ENAMELLED 
COPPER 
WIRE 


a Substantial stocks of new 
THE FASTENER WITH ENDLESS ; Elec “for empicyme enamelled copper wire 
APPLICATIONS — SIMPLE — POSITIVE] | citi iced power 'o , ~ i of various gauges can be 
SELF-LOCKING MADE INA ¢ S ise y offered in exchange for 
VARIETY OF TYPES AND SIZES “a, a ar nen enamelled copper wire of 
SPECIAL FASTENERS TO SUIT]| [eponsibie posttio €, giving full detaii a fe cee ae 
CUSTOMERS REQUIREMENTS f hi I ; aaien sen u particulars o 
nd Ww requirements to : 

WIDELY USED IN THE RADIO eV tr : gers oF phys are 

INDUSTRY t 


BOX KM104 


Derr wwe jeneraiers, im e form oscillators. eee. BROCKIE, HASLAM & CO., 
Oddie, Bradbury & Cull Ltd. Southampton} ss)": ae ee en 231 STRAND, LONDON, W.C.2 


Te > abie thampton 


LLPLPDA PPP wee ae 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP. WIRE 
3,000 STANDARD STOCK SIZES 

Quentiity t m List on application 
London: HM. ROLLET & Co. Ltd. Liverp’l: 
6, Chesham Place, S.W.1. Kirby Estate. 

l Oane 3463 IMONSWOOD 327) 3 


FOR SALE ence. duaiiAcations, curt ee ore | Be & HH. RADIO 


. : : Tra M J 

etc. Approx. 5 tons, including : [)PRAWING oftce instructor ry 1. Janua: BASS & TREBLE SEPARATOR 
Packard Compressors, Fuel Filters, 19 duties consist mainly : ot Enables the use of separate 
Magnet 


Ins 
Ss 


ar net speakers for Bass and Treble. Per- 
et et 80 per cent ‘ante should have se a on on an a mits adjustment of treble and 
" ties y ibse {raw t - natches up speakers of different 
brand ew Als t s ex-R.A.F { r é mpedance. Kit of Parts 
Wireless Sets. ( ym ponents ering: instru na ; ° 
Resistors, D not Valves, Tele Ftd > PR ween mg AR a SCRATCH FILTER 
Institute Per ‘; Yow v- r Easily fitted to pick-up and gives 
$ ( le uys, Meters, I eared ‘Cemmaties ah eine 


»s, Aircraft Heaters, Gauges, 


Aerial 
WHISTLE FILTER 
, — tne wing immed . s very simply inserted in speaker 
corre > oe y. a. , wiring and completely eliminates 
n be seen pment, car at 4 have experien 9 Kejs. whistle a1 1s 0 
’ t 


; inter 1 ; a7 

y mn r nt eld . tror ir neg F rew wot 
Cc. HUMPHREY, —~- ao Saath. Seuee aneeeetion paca) be . COILS rewound or wound to 
265, EDLESTON ROAD, CREWE Cen ea Bh eee gm com = gel 


y 


YOUR METER DAMAGED? 


Instrument 


Repairer 


stry of Supply 
makes aod types 
croammeters, Multirange Test 
ymeters. Recording [nstrumenta. 
deliveries 
eations 5 . + peggy + le 
lars, detail 


held subseque Electrical Instrument Repairers 
Ron 5355 


B . ’ i marked || House, 26-28, K : ndon 5.W.1, ayot 341 CITY ROAD, E.C.I 
Massaging ect , ¢ : Tel. Terminus 2489 
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e SITUATIONS VAGANT 
THE N electroni engineer is required 


in Ce Selene ra area, for deve lopn t work 
VENTEX of eee 25 | NUSOUND PRODUCTS 
COLUMN rt a ay  ieckionigs “Tac end see, | 136 WARDOUR STREET, 
REPRODUCER oT ae LONDON. W.1 
nical r t of , . 


A bd e e (Oxford Street End) 
oudspeaker with all Tel : GERrard 8845 
the qualities required 4 , 

for WIDE RANGE re- pera t Tiome with athe 3 NUSOUND FIDELITY-TEN. The lacest 

»theh r to m F simg the right qu super quality Amplifier. All Triode tine up 

production in the home state full getails of expe : P-Pull PX4 output. Frequency response 20. 

. 25 kes. 4 .6 db. and . Yn) up to 50 kes 

a : 9d.b. Sensitivity 120 mv for max 10 w 

340° high note r t . atea: ant must hav output. Total harmonic distortion | per cent 

radiation a r , ‘ ass at 1,000 c.p.s.at6 watts. 20d.b. neg feedback 

1 I pr f mo mm . i Independent Treble and Bass controls 

Suiete Gitueee . , Chassis size > 14x 9x 7hin. high. A.C model 
Response 30-20,000 only 8 


c.p-8 rom to production stages. ur A NEW FEEDER UNIT. This is our latest 

Sound Source from rv i u wginee addition to our range, and employs a s het 

natural height eto. Box cot. with two LF. stages and variable selec 

Beautifully styled ‘ t ne ; tivity controls giving bandwidths of 7-10 and 

for the home quired n n orkonr 14 kes The unit covers the medium-long 

Hand French polished PATS. PENDING = u . y e and short wavebands and has a large illum 
~ > : ’ nated dial. Price 17 gns. inc 

with TANNOY DUAL-CONCENTRIC (broad nplifie : pe rec : RETAIL TRADE ENQ. ON ABOVE ITEMS 

omplete with Cross-over filter i im Lica. systems requ alary T PLEASE SEND STAMP FOR LEAFLETS 

mn Mahogany, Walnut, or Oak rn "4 ptden, are permanent and r NUSOUND QUALITY AMPLIFIERS. 

f n A ‘ 8)-WATT OUTPUT.—?PP 6Vbés—indepen- 

at 45 Gns. ex works. Write fi e ng . ’ dent bass and treble boost and cut—switch for 

qua) fica s. tk x 5295 ds— feedback— f 

MANUFACTURERS OF TUNER UNITS 1 ESIGNER,. preferably 24-30 vears with ¢ yp eat pre, lle mn om nena mod 

is required f te. ras 7 tt con 4 ¢db.—hum 60 db. down ar 

=. T. CHAPMAN more Labor . ry r 65 watts—feedback 14 d.b.—sensitivity .05 

Ltd . ‘ “<f volt. Price only €159.17/6. Also available with 

( Reproducers) LTD. ~~ oo : a age ag a remote control unit. Price £17/10)-. 


RILEY WORKS, RILEY STREET, experience and fundamental know led NUSOUND REFLEX CABINETS—for 


Wharfedale speakers—!0in 9-; Win 


m 77 experienee ot essential App t 1 wou a 
CHELSEA, S.W.10. FLAXman 4577 8 gy -e-* gooe : £1010 -. Veneered polish finish mahogany, 


‘i r ; . : k or walnut 
Demonstrations at W S$ RADIO. LON N Research Laboratories mbiey { os 

paemtedessr tyne ees ONDO Stating age and record Please send stamp for list of all our products. 
Distributors for es | TRONIC engineers are invited to apy Our other products inc. 44 watt Amp.—A.C. 
Snell & Haines, Ltd. (32 Wert ern St Swansea f n appointment in th P Model €11/10/-; A.C/D.C. 412; TRF. Pre 
: x . : at set Feeder, 3 station, €7/12/6 ; 3 station Pre- 
. net “television circuit App} ts - set S Hec, 48/18 -; two-band variably tuned 

have considerable experience of u ype of S Het, €115- 
reference to camera wu Remote control pre-amp. Unit, inc. tone 

controls, €S 7/6. 


@ | sq. ft. Floor Space 


posit GRAMOPHONE EQUIPMENT 

. y > ] , 99 ut Of x COP t advancement. Peas Decca 33 of 78 r.pm. motor, €3/14/4, inc 
ou canreiyonus r giving fu Siemens ~s we BS Connoisseur Piups, Send. Liweight, €4/11/8. 

; a , ects “ re eer itt mr dns Trans. 13)-. Super L’weight, one head, 6/9). 

von ccna commgearsy at comremmrs || Fijite te, te 91 Olimean real iar Nrsus Ta oe ee ean 


A 
MIDGET LF. TRANSFORMERS WHE GENERAL ELECTRIC Cx i.. Br ) Trans. 25/-. Two-speed Stroboscope 3/11. 
4 n Wea Me 


‘ Lane, Coventry, have vacancies {i velo} Garrard Heads: Standard 25/3. Miniature 
10 6 «= Supe get, 13 0 re 1a" t ment engineers Caer Sree eng ; : soil HiFi Sé/-. Type A Adaptor 7/7 
106 «= - : lh "en wok of - Decca Mag. Heads $9/2. Decca XMS Plup &7 
QUALITY OUTPUT P PULL TRANSFORMERS . . Aw ude microwave puls complete Chancery Attachment né 
v7, 10 wat ‘ sac nine = salary range £400-£1,250 per an Decca 3-speed motor €7/3/4. Connoisseur 
hms i acancies also exist for specialist en 2-speed motor €22/18'8. Chancery Xtal Piup 
_ ‘ ge A ~ m pi ms soe (LP20 insert) S3)-. Spare insert, LP 31/6 
mechanica) devices d sme “ 
. - , ‘ Garrard AC6 motor, speed controlled, [lin 
the Company's laboratories r 
working mditions wit ocial |] cable 46/18/10. Collaro A.C. SI4MB motor 
facilities superannuation he and Piup 46105. Collaro A.C./D.C. motor 
oPX4. 4 rats » 33 assistance with housing ~ special case 12in. table £1227. 
7 t tter stating age an experience e 
Personne! Manager tRef CHC 7705 (We stock a ful range of Wharfedale & Good 
| eee TRONIC engineers — Attract) positions | mans speakers and accessories.) TV and 
are available im the organisation ot j Gram. list 4d. (Please Add Postage.) 
ufact ng + 


al Pane 


/ mae 


G14 Class A, 4 rat Primary 


ges, B- cach. Weymout 
‘ oils 49, TRF pair with 
aoe circu h Nem th to rm 
COILPACKS MW LW Sw pg Bag ion to storage 
Bargain fier, Superbet pack for 465 K cs 1.F.. 25.- wanted with Eno wedge and experience 
enabie them 
LOUDSPEAKERS ting 
WB 24° 17/3, Pleasey 5° TV Type 149, 6° TV 


CRYSTALS 


w 


15. - 

HIGH yee CONDENSERS 
rA i mid. Kv @ ‘ 
@1 mid Kv 


46 
MISCELLANEOUS 


F range 


ts of KERR require several engineer 
WEYMOUTH rlEW- : des.ar ent development r 
ELSTONE, P 


No. 10. 64 


RADIO SERVICING Co.| 22 2% s'su ns 
Londen 8. i ne part | boratory and who * 
eee || fags any tates meee tie, | BROOKES CRYSTALS LTD. 


b. Bes: 28 Team. Wandowerth B4.6.8. Statics, || OES 500-£850 depending on qualificati 10 Stockwell St., Greenwich, London, $.£.10 
Open till 6.30 p.m rience.—Write t eanae | Phone GREenwich 1828, Cables: Xtals, London 
- a 791 Gram Xrals Green, London. 
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SSTUA TIONS VACANT 


This UNIQUE BENDER} Jutectaical 


a wide pra . ex 


BUSINESSES FOR SALE AND WANTED 
AU ils L y . ern ad < 
10 minutes, is the time taken to change 
over SUTTON COLDFIELD tuned T.V.s 
AGENTS WANTED | to receive HOLME MOSS with our 
: ers of rad HM.2. Frequency Converter unit 
Retacils: £B-O-0 
And for “long range’ reception our 
T.V. Pre-Amplifiers are still ‘Pre- 
Eminent."’ Retail at: £5-17-6 and £7-10-0 


er rd : eme if ‘err ne Obtainable through your dealer or direct 
P| icin ce Rae: RAINBOW RADIO MFTG. CO. LID. 


Quickly end Accuretely ge 1 ere suild Mincing Lane, Blackburn, Lancs 


MAGNETIC TAPE RECORDERS 
L last, stud, syathetic paints and ali sp and COMPONENTS 
F H { Wood, F ford rom 
‘ — 

A. A. TOOLS Levis | WILL DAY, LIMITED 

ee 10%, SCHOO 19 Lisle Street, London, W.C.2 

i RT EB x GERrard 7105 and 4476 
SEND 144. STAMP FOR L.ST SENT BY RETURN 


\. TANNOY 7” 4 


SOUND EQUIPMENT ie gree ond post tree, —B.1.E-T. (Dept. 545A ae Biectrie Motors, iin, eca 


x * 
Mulan meters A. Anotler 


NDUSTRY needs trains n, send for f g. Thermocouple 
clearly the best for : thane mnath tot 4 a C Hot ies. a remmenenel e 


Foene te i ‘ nd anche price 
all occasions j { electror prepare students 1 ' Avometers. 1s! 
> 6. . 
Voltueters r D.¢ 
Price 916, por 

i. &. NORTHALL 

16 Holly Road, Quinton, Birmingham, 32 

ul 4 t 


aa ELECTRIC CLOCKWORK 
to 100 AMPS 7 to 35 DAYS 
From 35 = EACH 


All Bu ar anteed for a year 


ee _ ated lists 


DONOHOE’ S (Timers), 6, GEORGE ST. 
AORTH SHIELDS, NORTHUMBERLAND. 


RANMER AV. EALING.W I 


aaT ed wit MMV 16 High street, Smethwick. | 
ELECTRONICS ate senna a cena. cnt 283 
ee, Hu oe ee 
ee Lass epi. senna one 8: — AUTOMATIC. SWITCHES— 
LTo Wireless Senool. Manet Gcne.. er What we RECONDITIONED 
& gait tor you -See the BN-R.S. sdvt., page 8 


Traastormer and Coi! Manata 
BA 


vou READ MUSIC? 


able 


EXCEL SOUND SERVICES LTD. 


are pleased to announce that they are 
cainered a ~y 24 now accepting orders for their Tape 
10 Duke Street, Darlington, Durham 4 petite os ‘ ny ngines Recorders 


Trade enqu ries invited 


es in the retail enrolments limited. fee 49, BRADFORD ROAD, SHIPLEY, YORKS. 
? 7 tee od free f he Secreta Telephone: Shipley 55779 & 5129! 
ENGINEERS! Sn aiaien a, 


ENGINEERING PPORTUNITIES 
AMI Mech E AMICE 


C ee Electrica et General Cer et 
144 PAGES NO PASS. WO FEE 


BOOKS, INSTRUCTIONS. ETC 
I U aLior mx 


ENGINEERING . BH. a ee so pos: ES 
PPORTUNITIES b f a 

Py 3 

’ t deve N : f4g™ 

JotEMENT: os 


HIFt LTD., 150, HIGH STREET, LYE, 
STOURBRIDGE, WORCS Telephone LYE 26! 


« 


USINESS 
wnErn of British Pa 
equiva ent 


AMPLIFIER XL—5 VALVES 


For Re 


Radio use In 


rd Play er, Microphone or 
orporating push 
pull output and supplying 8 watts 
High 
former On, off 

Complete 
and ready for wunmediate 
use £7-7-0 plus carriage 3 


TELEKIT SUPPLY CO. 
(Mail Order Dept.) 
LUXTED FARM, DOWNE, KENT 


t } ohm or 15 ohm speaker 
188 Output trans 
with 


and tone ymtrols 


Vaives 


BRAD 
STATION ROAD, 
Tete 


QePORT UNITES 
ang 


FINANCIAL PARTNERSHIPS : 
still sal & 


HIGH CLA 
TAPE RECORDING “EQUIPMENT 


Wiretess Worip 


Us 


' cover ~y Yat — t ay n velt n 
miniature radio of upiversa! appea!, 
nterested party view Ww market 


Gesires meet 
ng ADDY Fs 


*“Radiospares’” 
Quality Parts 
The 
Service Engineer's 
First Choice 


* 


for \tats 


MATIC LTD. 
ASTON, BIRMINGHAM, 6 
hove 4 


Bast © 


RADIO DEALERS & SERVICE ENGS. ONLY 
EXPORT AND IN THE U.K. 


invited to write for our 1951 Complete Price List. 

Full decails of A.W.F. speaker cone assemblies give you fast, 
cheap, speaker repairs in your own workshops. A.W.F. Trans- 
formers and chokes for almost all replacements. A.W.F 
Repair Department for repairs to speakers, transformers, 
Gram. motors, Vac. motors, etc. Current stocks of Tungsram 
Valves, T.C.C. and Dubilier capacitors. Erie Resistors and 
pots, Components and Cabinets for “ Viewmaster “’ and 
* E.E."* Televisors, and hundreds of other lines. 

ENCLOSE POSTAGE 3d. inland, 2/- Overseas Air Mail 


A.W.F. RADIO PRODUCTS 


TATLER CHAMBERS THORNTON ROAD 


BRADFORD * YORKS 


GRAMS & CABLES : “ TESTPROD " 


A MINIATURE MAGNETIC 
LIGHTWEIGHT EARPHOWE 


The new Amplivox E.4 Earphone 
has beer primarily developed for 
use with office dictating machines, 
industrial equipments and hearing 
aids where a highly sensitive, 
lightweight, miniature receiver 


is needed. 

Available in D.C. resistances 
2-2000 ohms; frequency 1{00- 
4000 cps.; diameter 835", 
depth .420° ; weight § oz. 


AM PLIVOX un 


2 Bentinck Street, London, 


MAIL ORDER GRAM. MOTORS 
NEW LOW PRICE 3-SPEED HI-Fi RECORD PLAYER 


B.S.R. UNIT with “ Rotacam ™ instant speed change for 33, 45 or 
78 rpm Ingenious Auto-Stop Hi-Fi curnower crystal pick up 
Semi permanent sapphires. in beautiful piano finish mahogany case, 
100-250 v. SO c/s. €19/16/10, inc. tax 


AS ABOVE, but single speed, 
£13/16)8, inc. ax 


B.S.R. MOTORS, M.U.10. [0in. turntable 33 or 78 r.p.m. for 100- 
250 v. 50 c/s. €3/15/0, inc. tax. 


B.S.R. MOTORS M.U.14. 10in. turntable “ Rotacam ™ instant 
speed change for 33, 45 or 78 r.p.m., 100-250 v. 50 c/s., €7/3/4, inc. tax 


Carriage paid all orders C.W.O. C.0.D. 2- 


TELESERVICE 
153 Walm Lane, LONDON N.W.2 


non auto stop, Magnetic pick up, 


extra 


RELAYS 
AND 
KEY SWITCHES 


Types 600-3000 Relays—Siemens High Speed 
Also A.C. 400 volts 50 cycles 


Uniselector Switches, Telephone Switch-boards, Telephone Components, 
Plugs, jocks, Handsets — Government Contractors. 


JACK DAVIS (RELAYS) LTD. «wert. w. 
36 PERCY STREET, LONDON, W.! 


Phones : MUSeum 7969 LANgham 482! 


CONDENSERS 
CRYSTALS 
HEADPHONES 
METERS 

PLUG & SOCKETS 
RESISTORS 
VOLUME CONTROLS 


We hold large and comprehensive stocks o' new components 
and unit:. both Government and Manufacturers’ Surplus 


No. 19 Set, Equipment Available. a 
Wholesale and Export Only. 


Silver Mica * Tubular - Mansbridge 
American * British 

High and Low Impedance 
Thermo: Moving Coil: Moving lron 
All Types 

Carbon and wire wound 

Carbon and wire wound 


ANDERS RADIOLTD 


167 :"* ote ROAD. LONDON, N.W.! 
Us EST (928 


DEALERS ¢ SERVICE ENGINEERS 


HOME AND OVERSEAS TRADE 


Large stock of servicing accessories for Radio and 
Television Receivers. 

OILS POTENTIOMETERS — RESISTORS — LOUDSPEAKERS 
CONDENSERS — MAINS TRANSFORMERS — CHOKES 
Many other useful, low-priced items. 

Send for our monthly bulletin, which always announces specia! 


7 


bargain lines 
ty 4 Trade only supplied. 
+ V.E.S. WHOLESALE SERVICES LTD., 
", eben O LANE, w. ACTON, W.} 
: ACOrn $027. 
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WIRELESS 


TO ADVERTISERS 


INDEX 


THERE ARE 12 DIFFERENT Made by 
MODELS OF The 
ACBU 
ELECTRIC 
TOOL MFG. 
CO. LTD. 
79, Hyde Rd., 
Ardwick, 
Manchester. 


ACRU NEON INDICATORS Ask for Leoflet 


m, 8. Bl. Wirvetess 


be Dawson Sub> 
~ loterpationa! News 


Wrrecess Wor 


LEADERSHIP 


Long before any condenser assumes its physical 
shape on the production line, prototypes will 
have undergone life and breakdown tests, and 
even before that — it will have been laid out on 
the drawing board. Side by side with this 
development work, there is a section devoted 
to the design and construction of the unique 
machines which have made possible the larg: 
scale production and testing of T.C.C. Con 
densers. Here is leadership — made, and in 


the making. 


SPECIALISTS IN CONDENSERS SINCE 1906 


THE TELEGRAPH CONDENSER CO. LTD RADIO DIVISION LONDON w.3 Tel ACORN 006! (9 line 


Wireless World JANUARY, 1952 
As, 


Whatever the Climatic Conditions {© 


} habeas) 


For more than 12 years, the 
non-corrosive qualities of Ersin 
Multicore Solder have been 
proved in actual use. Prolonged 
subjection to intense cold, 
abnormal heat and extreme 
humidity resulted in no deterio- 
ration whatsoever of connections 


soldered with Ersin Multicore. 


\ 


Invictus, Br Phalips Saovedra, Buenos Aires, Argentina 


CORROSION- FREE JOINTS 


Amalgamared Wireless ( Australia) Ltd., 
< 


1 CARTONS 5- RETAIL 


ERSIN MULTICORE. SOLDER 
She -Sinot Coid Sldes in the Vloild a 7 Ib. vee 


for factory use 


Size 1 Carton for 


MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1 © REGent i411 ' Service Engineers 


